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THE CORRELATION OF DIRECT SUGGESTIBILITY 
WITH CERTAIN CHARACTER TRAITS! 


MAXINE BAUMGARTNER 


University of Wisconsin 


THE PROBLEM 


The present investigation is a part of a program of experi- 
mentation concerned with the psychology of suggestion and 
suggestibility. It has seemed likely on the basis of general 
observation that direct suggestibility might not necessarily be 
an undesirable trait, as is so widely supposed. On the contrary 
it was regarded as possible that this form of suggestibility might 
even be an important component of a number of thoroughly 
desirable traits of character. Among these may be mentioned 
optimism, sympathy, tact, sincerity, and amiability. The 
investigation was designed to test this hypothesis experimen- 
tally. In addition there was a particular interest in determining 
whether the sample of behavior measured by the test of direct 
suggestibility here employed really measures the trait in every- 
day life called suggestibility on the one hand and negativism 
on the other. 


1 From the Psychology Laboratory, University of Wisconsin. The 
author wishes to express her thanks to the five supervisors who gave so 
generously of their time in judging the character traits and to the 
seventy pupil nurses who patiently went through the test. The meas- 
urements of the smoked-paper records were performed by Mr. Wilbert 
8. Ray. The laborious computations of the correlation coefficients 
were performed at the Institute of Human Relations, Yale University 
by Dr. G. W. Williams and Mr. Robert G. Krueger. The expense of 
measuring the records was borne by a fund from the Social Science 
Research Council. Prof. Clark L. Hull has directed the work and has 
aided in the interpretation of results. 
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The method, in brief, was to determine the correlation exist- 
ing between the direct suggestibility test scores of a large group 
of subjects with the composite scores obtained from rather 
elaborate rankings in respect to.the several character traits. 
No illusions were entertained either as to the unitary (i.e., 
generalized) nature of such character traits or as to the accuracy 
of obtainable rankings of such composites. The work was 
undertaken in the hope, despite the intangible nature of such 
variables and the attendant difficulties of measurement, that 
the dim outlines of a relationship might appear if such exist. 
Inaccuracies and distortions in measurement attenuate observed 
relationships below their true strength though they do not 
ordinarily make them entirely disappear. 


SUBJECTS 


The subjects employed in the investigation were 56 pupil 
nurses in the training school run in connection with Memorial 
Hospital which is a part of the University of Wisconsin Medical 
School. Seventy subjects were tested, but the records of 14 
had to be discarded because of some inadequacy of the data, 
mainly because they were not ranked by a sufficiently large 
number of the character judges on one or more character traits. 


THE TEST OF SUGGESTIBILITY 


The test of suggestibility employed was one recently devised 
by Professor Hull in connection with an extensive research 
program involving both waking and hypnotic suggestibility. 
It has been described elsewhere.? The subject stands before 
the experimenter blindfolded. Quite without the subject’s 
knowledge, a thread has been attached to her outer garment at 
the shoulder. This thread communicates to a light-running 
device which traces in detail on smoked kymograph paper the 
forward-backward postural movements of the subject. The 
subject is permitted to stand quietly thus for two minutes during 


?C. L. Hull, Quantitative methods of investigating waking sugges- 
tion, J. Abn. and Soc. Psychol., 1929, Vol. 24, pp. 153-169. 
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SUGGESTIBILITY AND CHARACTER TRAITS 3 


which her spontaneous postural tremors are traced as a control 
record. Then the direct suggestion is given. It consists of 
telling the subject over and over in a quiet, confident tone that 
she is swaying forward. This is continued without interruption 
for approximately five minutes or until the subject sways so far 
forward that she loses her balance and must be caught to prevent 
stumbling or falling. This is called a “‘fall.”’ 

The experimenter was a graduate nurse and in addition had 
the status of instructor in the training school where she did 
supervising in nursing procedures. This gave her prestige 
among the pupils and doubtless greatly aided her in securing the 
cheerful cooperation of the subjects. Only one or two expressed 
unwillingness to go to the psychological laboratory to perform 
the experiment. This matter of prestige should also be con- 
sidered in judging the responses of the subjects in the test. It 
may be added in this connection that the personality of the 
experimenter is somewhat milder than average, being distinctly 
persuasive rather than aggressive or commanding. Her manner 
while quiet and dignified sometimes shows a slight hesitancy 
which suggests a trace of something akin to timidity. Certain 
observations indicated, however, that even with subjects quite 
unacquainted with her, the quality of her voice and general 
method of administering the suggestions was above the average 
in effectiveness. 

After the subject had arrived at the laboratory she was per- 
mitted to sit a few minutes in a waiting room. She was then 
blindfolded and led into the experimental room where she was 
placed with her feet on marks drawn on the floor at a convenient 
distance from the recording apparatus. The subject was told 
to make herself as comfortable as possible, that she would be 
harmed in no way and to relax and feel at ease. She was then 
told that she would be given some suggestions which she was to 
try neither consciously to follow nor deliberately to resist, but 
simply to relax and do what she felt like doing. 

After giving these instructions, the kymograph was started 
and the subject stood quietly for approximately two minutes 
which gave the neutral control record. Then the experimenter, 
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standing a short arm’s length before her, gave the postural 
suggestion in a quiet, confident tone, as follows: 


You are falling forward, you are falling forward, forward. You are 
falling forward, falling forward, falling forward. You are coming over 
just a little, just a little, falling forward, falling forward, forward. 
Over a little farther. Forward, forward, farther forward. You are 
coming up on your toes now, up on your toes, up on your toes, now. 
You are falling over, falling over, coming over on your toes. Over, 
over. You are falling way over, ’way over, ’way over. Forward, 
falling forward, ’way over. You can’t help yourself. You are coming 
’way over, you can’t help yourself. You are falling ’way over, forward, 
’way over, falling forward, over, over. A little farther forward. That’s 
it, way over. Forward, forward. You are almost touching me, almost 
touching me. I am right here to catch you, I won’t let you fall. ’Way 
over, falling forward, over, over, ’way over, ’way over— 


These suggestions were continued for a maximum of five 
minutes or until the subject “fell” forward. In such cases if 
the subject did not catch herself and resume her original position 
she was returned to it by gentle pressure applied at the shoulders. 
About a minute for recovery was permitted. Then the subject 
was again given the same suggestion exactly as before until the 
subject fell forward or until the maximum time had elapsed. A 
minute or so was allowed for the recovery from this suggestion, 
when the subject was directed to whisper aloud to herself the 
same suggestions as previously given by the experimenter: “I 
am falling forward, etc.’”’ As in the two preceding suggestions 
this continued for about five minutes or until the subject “‘fell.”’ 
Then the subject was led from the room and the blindfold 
removed. She was given pencil and paper and asked to write 
out in detail her impressions during the experiment. Before 
being excused she was cautioned about talking of the experiment 
to any one lest it influence the other subjects and thus spoil 
the investigation. 


THE CHARACTER DETERMINATIONS 


Five persons made independent character judgments of the 
subjects tested for suggestibility. These character judges were 
women of superior general ability with nurse’s training whose 
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duty it was to supervise the work of the pupil nurses. As a 
consequence every supervisor came into fairly close contact 
with every pupil nurse. Unfortunately the relationship of 
superiors to subordinates in hospitals is somewhat militaristic 
in its nature. This probably prevented the supervisors from 
obtaining as intimate insight into certain phases of the char- 
acters of the subjects as would be desirable. It must be added 
also that the supervisors had very little technical training in 
modern psychology. On the positive side it may be said that 
a supervisor in her professional contact with the pupil nurse 
has an opportunity to judge the latter’s sympathy from her 
attitude towards her patients. The nurse’s integrity is revealed 
by the extent to which she may be trusted to carry out vitally 
important orders. Her optimism is tested by the adverse con- 
ditions often encountered in hospital work. The sweetness of 
her temper is tried by the many unpleasant tasks assigned. Her 
tact is revealed by the way she manages to minimize the irrita- 
bilities of the patients whose nerves are worn by suffering. 

As a preliminary to the making of the character judgments, 
the experimenter approached the supervisors individually and 
explained the procedure of the ranking. Since optimism was 
the first trait to be judged this was made the basis of the 
explanation. There were accordingly laid before the supervisor 
three cards each 3 inches by 5 inches in size upon which were 
lettered plainly the names and brief descriptions of three degrees 
of the trait in question. The supervisor was then given a pack 
of 70 cards about the size of ordinary calling cards upon each 
of which was written the name of one of the pupil-nurse subjects 
to be ranked. The supervisor was instructed first to sort out 
the 70 cards into three piles corresponding to the three degrees 
of the trait being judged as indicated by the three larger cards. 
The judge was then directed to arrange or rank each pile of 
cards in a vertical row, the card of that subject possessing the 
highest positive degree of the trait within a given pile being put 
at the top and the one possessing it least at the bottom. In 
this way three ranked series were produced, one for each pile 
of the cards. The supervisor was next instructed to join the 
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three sets of ranked cards appropriately into a single ranked 
series. Lastly the entire series thus produced was gone over 
as a whole for final judgment, particularly at the junctions of 
the series from the separate piles, and cards here and there rear- 
ranged so that they represented a final judgment of progressive 
decrement in the trait from top to bottom of the series. 

In order to secure strictly independent judgments the super- 
visors were cautioned not to consult with each other or with any 
one about the personalities of the pupil nurses until the ranking 
should be completed. With a view to minimizing the ‘‘aura’’ 
effect the rankings of the several traits by a given judge were 
separated from each other by at least a day. 

The traits ranked are given below in the order judged, to- 
gether with the descriptive material placed on each of the three 
cards indicating degrees of the trait. 


I. Optimism and pessimism. 

Ist (card). Optimism—looking on the bright side of things. 

2nd (card). Average. 

3rd (card). Pessimism—disposition to look on the dark side of 

things. 
II. Positive suggestibility and negativism. 

1. Suggestible—one who takes suggestion very easily, who acts 
just as you wish or expect, the most suggestible using no 
effort on their part, following the suggestion of another just 
as if it were her own. 

2. Average. : 

3. Negativistic—one who acts oppositely, contradictorily, the 
reverse of that which we wish or expect; the opposite of 
suggestible. 

III. Sympathy. 

1. Sympathetic—one who has a feeling of compassion for another 
person’s suffering, the quality of being affected by the state 
of another with feeling corresponding in kind. 

2. Average. 

3. Unsympathetic—one who does not possess a feeling of com- 
passion for another’s suffering. 

IV. Temper. 

1. Sweet-tempered—one who has a composure and calmness of 
mind, one who has the natural tendency to take everything, 
good or bad, with sweetness and calmness. 

2. Average. 
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3. Ill-tempered—one who is easily upset, easily irritated, has a 

tendency to take things with bitterness and irritability. 
V. Personal beauty. 

1. Pretty—perfection of form and features, pleasing to the eye. 

2. Average. 

3. Homely—one who is not pleasing to look at, imperfect of face 
or form. 

VI. Tact in handling patients. 

1. Tactful—one possessing an intuitive feeling of what is fit, best 
to be done, most proper. Ability to get the patient to do 
things her way and at the same time make the patient think 
it is the best and only way. 

2. Average. 

3. Tactless—one who does not know what is best to be done, one 
who irritates another person—‘‘rubbing a person the wrong 
way.”’ 

VII. Honesty and sincerity. 

1. Honest and sincere—being honest, trustworthy, true, just, 
upright in one’s actions and profession, intending precisely 
what one says or what one appears to intend. 

2. Average. 

3. Dishonest and insincere—being dishonest, untrue, untrust- 
worthy, unjust in one’s actions and profession, not intending 
precisely what one says or what one appears to intend. 

VIII. Positive suggestibility and negativism (repeated). 


As pointed out above, positive and negative suggestibility 
was the trait of major interest. It was therefore placed second 
in the series to insure that the judges would be thoroughly 
familiar with the technique of ranking before attempting to 
judge it. It appears again at the end of the series for a second 
independent ranking so that a consistency coefficient might 
be obtained on the ranking of the group of judges as a whole. 
Personal beauty was inserted into the series as a kind of control 
on the assumption that it is a relatively objective trait and pre- 
sumably not very closely related to the character traits as judged 
and hardly at all related to the behavior in the test. 


RESULTS 
The test 


The amplitudes of the postural movements of the subjects 
were recorded on smoked paper by the apparatus employed at 








8 MAXINE BAUMGARTNER 


one-third their actual amounts. There were in addition a time 
line recording 5-second intervals and a line for signals. The 
latter was used particularly to mark the beginning of the sug- 
gestion periods. Each suggestion record was scored in two 
ways—for amplitude of forward postural movement and for 
time, thus giving each subject six test scores. Where the sub- 
ject ‘‘fell” there was little difficulty in scoring. The time score 


TABLE 1 


The means, probable errors of means and correlation coefficients of the six 
scores of direct suggestibility, 56 pupil nurses 
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was the number of seconds from the beginning of the suggestion 
to the fall. Since the amplitude of the “fall” varied according 
to how quickly E interrupted it by pressure from her hands, 
all such cases were given a flat value of 150mm. _ In those cases 
where subjects showed no response whatever, the time was given 
as a flat 300 seconds even though the experimenter may have 
prolonged the suggestion beyond this time. Where the response 
was clear but less than a “‘fall,’”’ the amplitude was measured at 
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its highest point from a line beneath drawn at the level of the 
control tracing taken previous to the beginning of the sugges- 
tion. In some cases it was difficult to tell whether a slight rise 
in the curve was a spontaneous postural movement or a slight 
response to suggestion. On such occasions the scorer had no 
alternative save to exercise his judgment from a close examina- 
tion of the normal control tracing and the record as a whole. 

The means, probable errors and intercorrelations of the six 
test scores are given in table 1. There is no statistically signifi- 
cant difference in the amplitude of the reactions in the three 
tests. The second suggestion is the largest of the three. Fif- 
teen subjects showed complete falls on this test, whereas, only 
12 fell on the first and third trials. The time means show a 
very marked and statistically reliable decrease with the succes- 
sive repetitions of the suggestion. The fall in duration from 
the first to the second is almost exactly the same as from 
the second to the third. The behavior under auto-suggestion 
does not appear to differ significantly from the other two. The 
progressive diminution in suggestion reaction time with this 
test. has been observed repeatedly*® though never before on such 
a large scale and with subjects entirely in the normal state. 

Passing to the interrelations among the several measures of 
suggestibility in this experiment, we note that the nine coeffi- 
cients between the time measures on the one hand and the 
amplitude measures on the other, are all either negative or zero 
in value. This is exactly as should be expected though it is 
perhaps a little surprising that the coefficients are so small. It 
should be especially noted that the coefficients quite uniformly 
grow larger from left to right in all three rows. We shall have 
occasion to refer to this later. 

We next consider the intercorrelation among the three tire 
measures. We have already seen reason to doubt that the 
psychology of these measures differs materially from one to the 
other. Accordingly these intercorrelations may be regarded 


* Hull, op. cit., pp. 158-159; also C. L. Hull and B. Huse, Comparative 
suggestibility in the trance and waking states, Am. Jour. Psychol., 
1930, 42, pp. 279-286. 
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somewhat in the light of reliability coefficients. They are, .42, 
.05, and .35. As reliability coefficients these are exceedingly 
low. Passing to the three intercorrelations among the three 
amplitude measures we find .78, .74 and .87—a comparatively 
gratifying situation as regards reliability. This indicates that 
with subjects who show all degrees of suggestibility, amplitude 
of response is a much more promising score than is time of the 
maximal response. Of the three traits, the third (auto-sugges- 
tion, appears to show the highest promise. The first and third 
correlate better with the second than with each other. 











TABLE 2 
The reliability values for trait rankings by five judges of 56 pupil nurses 
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The traits 


The rankings obtained from each of the five character judges 
were converted into equivalent linear units on a 100-point scale 
by a method now so well known that it need not be described.‘ 
After conversion the score of the subject possessing the most of 
the trait is a large figure, in the neighborhood of 100, the score 
of the median person is near 50 and the score of the person 
judged as possessing the least of the trait is small, being 
around zero. 


‘C. L. Hull, Aptitude testing, p. 386ff. 
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Since there were five independent rankings of each trait, it 
is possible to secure reliability coefficients which will give us an 
indication of the accuracy with which the rankings measure 
whatever is being measured by them. The experimenter 
divided the five supervisors into two groups, the first group 
being made up of two judges who were regarded as the best 
and the other group of the three remaining ones. The value 
obtained by combining the scores from the first group of judges 
was correlated with the corresponding value obtained from the 


TABLE 3 
Intercorrelation among character traits of 56 pupil nurses on the basis of 
composite judgments of five supervisors 
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scores by the second group of judges for each trait. The result 


A which 
, 





in each case was then substituted in the formula i 2 


yields the probable reliability coefficient of all five judges when 
combined. These values are given in table 2. They show that 
sympathy is the least reliably judged. It is a little disappoint- 
ing that suggestibility, the trait of chief interest, is next worst 
judged, the corrected coefficient being less than .50 in both 
cases. Beauty, supposedly an objective trait, fares little better. 
The remaining traits are relatively satisfactory, all being 
above .70. 

The intercorrelations among the traits are shown in table 3. 
Several coefficients there displayed are of interest. First may 
be mentioned the curious negative correlation between beauty 
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and honesty. The “aura” effect would naturally tend to pro- 
duce a positive correlation here even if there were none in 
reality. This —.03 may indicate a fair sized tendency for 
plain girls to be more sincere than the more handsome ones. 
The size of the coefficients indicate that tactfulness, sweet 
temper and suggestibility form a very homogeneous group, at 
least from the point of view of the five supervisors of nurses. 

The two determinations of suggestibility as a trait of char- 
acter yield a set of coefficients of special interest. It will be 
recalled that the first was secured near the beginning of the 
rating process whereas the second was made as the eighth and 
last of the series of trait rankings. We have already seen that 
the reliabilities of the two were almost exactly alike, .47 and .45. 
It is apparent, nevertheless, that the second rating yields a 
somewhat different result from the first. This is shown by the 
consistently smaller correlations with the other traits yielded 
by the result of the second ranking. Since the reliabilities of 
both are the same, the indication is that through their practice 
in judging and ranking character traits the judges have become 
more discriminating and as a consequence have eliminated part 
of the aura effect. Lastly there may be mentioned the corre- 
lation between the two independent determinations of suggesti- 
bility, +.55. This might be considered a reliability coefficient 
for the measurement of suggestibility if it were assured that the 
substance of the trait ranked by the judges had not changed in 
the interval between the two rankings. This coefficient is some 
ten points higher than the reliability coefficients determined 
from the separate rankings by formula. 


Validity of the test 


The answer to our primary question as to whether or not 
direct suggestibility is a desirable trait and, in particular, 
whether it has any relationship to the traits called suggestibility 
in everyday life, is found in table 4. In studying this table it 
should be borne in mind that since high suggestibility by the 
test gives a small time score and a large amplitude score, the 
correlations for time would be expected by our hypothesis to be 
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negative, whereas those with amplitude would be positive. A 
glance at the signs of that part of the table below “optimism” 
shows that this expectation is substantially realized. On the 
right half of the table showing the correlations with amplitude, 
there is not a single exception to the expectation. This may 
possibly be due to the distinctly higher indications of reliability 
of thismeasure. On the time side the picture is fairly consistent 
although there are exceptions particularly in the column for 


TABLE 4 


Table showing the correlations of the measures of direct suggestibility with 
the several ranked traits 
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first hetero-suggestion. In the second column the tendency is 
marked, there being but one small exception out of six. In the 
third column the tendency is still more marked, particularly 
when one considers the size of the coefficients. This curious 
tendency for the coefficients to become more negative from left 
to right in the time measure we noted above when we considered 
table 1. It probably reflects some characteristic difference 
between the determining factors involved in the three repeti- 
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tions of the test. The positive correlation with the time of 
simple hetero-suggestion is almost as consistent as the negative 
correlations of the other two. 

From the point of view of the traits it may be observed that 
as regards amplitude, optimism shows a consistent reversal of 
the sign of the coefficient. Perhaps honesty also should be 
placed in the doubtful class since it has two exceptions.as to the 
signs expected. None of the others, however have more than 
one exception. Sympathy, sweet temper, tactfulness and sug- 
gestibility seem to form a fairly homogeneous group with little 
to distinguish one from the others. It may be significant that 
suggestibility comes off with the most perfect agreement of 
signs with expectation, there being but a single exception in 
twelve coefficients. 

The size of the coefficients in table 4, is characteristically and 
uniformly small. It is certain from the size of the reliability 
coefficients that this is due in part to attenuation from the 
crudities of measurement. Naturally the probable errors of 
such small values are rather large ranging around +.09. One 
or two isolated coefficients of this size would mean nothing. 
But the striking consistency of the 36 coefficients below 
“optimism” is distinctly convincing. This is particularly true if 
honesty be excluded from the series. The intercorrelations 
among these traits run approximately as high as their reliability 
coefficients which indicates that the substance behind the ratings 
was about the same in all these cases, though differently named. 
It is difficult to characterize this with any certainty but it 
evidently was something regarded as desirable in a person’s 
character. The distinctly clear showing on suggestibility 
together with the a priori probability that tactfulness, sweet 
temper and sympathy at least are dependent to a considerable 
extent on suggestibility, indicates that the postural suggestion 
test really is a test of suggestibility in the sense of a char- 
acter trait. 

The above results are of interest from several points of view. 
In the first place it is one of the very few tests designed to test 
a character trait which has ever been shown to have any real 
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correlation with the character trait in question. Secondly it 
indicates quite definitely that suggestibility, instead of being an 
undesirable trait is in reality a desirable one with some indica- 
: tion of being a component of several eminently desirable traits. 
: In view of the foregoing considerations it would seem worth- 

while to try out this test along with others in the derivation of 

aptitude test batteries for vocations in which character traits 

resembling those listed above appear upon preliminary analysis 

to be important for success. 








THE THEORY OF TWO FACTORS: AN ALTERNATIVE 
EXPLANATION * 


Part I. GENERAL Factor, “G”’ 


HENRY F. ADAMS 
University of Michigan 


That tables showing the intercorrelations of mental tests 
are prone to assume an hierarchical form was announced by 
Spearman! as early as 1904. Described mathematically, the 
various entries in the table must satisfy the generalized formula 


Tap/Taq ” Top/Tey 
which is obviously a proportion. Solving, it becomes 


Tap X Tre = Tag X Top, 


or 
Tap X Trg — Tag X Tq = O. 


The last form has been called the tetrad equation, and the 
result obtained by solving it the tetrad difference. Similarly, 
a table of intercorrelations between tests or any other measure- 
ments which satisfies the tetrad equation may be said to have a 
tetrad form. 

Whenever a series of values varies as regularly and depen- 
dently as in the tetrad form of table, it is impossible not to 
believe in some causal factor or factors which are responsible for 
the proportionate variation. For Spearman the correlation 
between two series ‘“‘may be forthwith assumed to indicate and 


* This investigation was made possible through a grant ‘from the 
Faculty Research Fund. 


1 American Journal of Psychology, 1904, vol. 15, pages 202-293. 
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measure something common to both series in question.’ If the 
common factor runs through more than two series, but in 
varying amounts, the ensuing table of correlations should 
assume the tetrad form. When this happens, and only when it 
does, each measurement included in the table of correlations 
can be divided into two parts: one a general factor called g, 
and the other a specific factor called s. The g has recently 
been identified with mental energy, and s with the cortical 
engines. The correlation between a certain test a and g may 
be determined, provided at least three different tests have been 
given, by the generalized formula 





Tag = Vre *fo-/The = V rec * Taa/Tea, ete. 


The purpose of this paper is to show the possibility of sub- 
stituting for the Spearman g, or general factor, another term, 
x, which represents the standard in terms of which the per- 
formance is evaluated. Mental test scores are ordinarily given 
as functions of the number of items correctly done divided by 
the total number of items. To determine whether an answer 
is correct, it is checked against the standard furnished by the 
maker of the test. A perfect performance consequently coin- 
cides with the standard. Thus, whenever a test is scored in 
terms of a standard, it is possible to correlate each performance 
against the standard and average for the group. This coefficient 
showing the average correlation between the individual per- 
formances and the standard may be represented by the expres- 
sion raz. Similarly, the correlation between any other test and 
its standard may be given the form r,,. It will be shown that 
zx may be substituted for g in all of Spearman’s more funda- 
mental formulas without doing violence to the algebra involved. 

The alternative explanation of the tetrad table, being based 
upon the idea of an external or objective standard, is not com- 


* American Journal of Psychology, 1904, Vol. 15, page 258. The same 
point is made by a number of other writers. Among them are Brown and 
Thomson, Essentials of Mental Measurement, page 176; Hull, Journal 
of Educational! Research, May, 1927, page 1; Kelley, Cross Roads in the 
Minds of Men. 








18 HENRY F. ADAMS 


mitted solely to a prograrn of intelligence testing, and has con- 
sequently a far wider range of application than the Spearman 
theory. It accounts satisfactorily for Thomson’s hierarchy 
without a general factor; it explains the tetrad form of table 
obtained by Wilson showing the correlations between the pre- 
cipitations reported by six stations in New England; it even 
accounts for the tetrad form of the table showing the probable 
errors of coefficients of correlation as affected both by the size 
of r and the number of cases. It is general in its application 
rather than limited to one particular phase. As such, it isa 
more useful and desirable hypothesis. 

The alternative explanation depends upon the validity of a 
fundamental formula, which is that the correlation between two 
tests is the product obtained by multiplying the correlation of 
test a with its standard by the correlation of test b with its 
standard. The algebraic expression is 


Tod = Taz * Ths 


This equation can hold only when the two x’s are equal and 
when the standards are identical in form. 
In the Spearman terminology, this formula becomes 


Toa = Tag ° Tey 


and this formula has already been proved by Garnett.’ His 
whole argument should be read for an understanding of the 
limiting conditions, but the essential proof is quite simple. 
According to Spearman, 


Teg = V reas * Tac/Tbey 
and 


Too = V re 4 Te/Tee- 
Multiplying, 





Tag * Toe = V res * Tac * Tab * The/ Tbe * Tac 





* Garnett, J. C. M., Proceedings of the Royal Society, Series A, 1919, 
Vol. 96, pages 91-111. See especially page 101. 
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By cancellation, 
Tag * Tog = Tad- 
If x and g are equal, z may be substituted for g in these 
formulas, and Tob = Tox * Tbs. 


The idea expressed by the last formula was derived from 
certain relations revealed by the analysis of data obtained from 
discrimination experiments. Since an account of the materials 
and techniques has already been published,‘ a full account will 
not be given here. In all of the experiments the rank difference 
method was used. Series of ten items were arranged in order 
of some attribute on two separate occasions by each subject. 
The discriminations included weight, length, and area, and con- 
sequently the true or standard order for each series was ascer- 
tainable. Each arrangement made by each subject could 
therefore be correlated with the standard or correct order, and 
the average value obtained. This gave the values raz, riz, 
Yorn, . « « «y Tne for the different series. 

Kach subject, furthermore, performed each experiment 
twice. His first order could therefore be correlated with his 
second order, and the average for the group taken. Thus a 


second series of values, ras, Tb, Tec) - + + +» Tan, Were Obtained. 
Comparisons were then made between the values of r., and 
Toa, Toe ANd Top, . . . -> Taz ANd Tan. It was found that 


Yaa = Vaz*Taz, Tb = To2'Tbz, and so on for the rest of the available 
material. The values rq, and raz, 7s: and 7rp;z, etc., were so close 
together that the formula may be written, with a high degree of 
precision in the more useful and convenient form rea = raz. 
That is to say, the self correlations, or so-called ‘‘reliabilities,”’ 
equal the square of the correlation of the test with its standard. 

The discovery of this fundamental relation suggested that a 
table be made showing the intercorrelations of the different 
discrimination tests in which the same subjects had been used 


‘Adams, H. F., Journal of Social Psychology, 1930, vol. 1, pages 
122-135. 
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throughout. Four sets of material were available. The first 
table shows the intercorrelations of five series of discriminations 
of area and five series of discriminations of length. Seventy 
subjects had performed all ten experiments. The correlation 
of each test with its standard is shown on the diagonal of the 
table; the empirical correlations appear in the customary 
coordinate positions. The values obtained by the use of the 
formula ra = Tar*Tsz are given in parentheses under the cor- 











TABLE 1 
wag Cc c: | Cs | ¢ | o |_™ | La Ls | la | Ls 
C,| .96 | | | 
C; .90 94 | 
(.90) | | | | 
C;| .88 | .85 | .92 | 
(.88) | (.86) | | 


C,| .82| .81] .78 | .85 | 
(.82)| (.80)| (.78) 
C;| .77 | .75 | .73 | .69 | .80 | | 
(.77) | (.75) | (.74) | (.68) | 
L:| .89 | .87 | .84] .80| .74] .93 | 
(.89)| (.87)| (.85)| (.79)} (.74) | 
In| .82 | .82 | .78 | .74 | .69 | .79 | wd 

| 





(.82) | (.80)| (.78)| (.72)| (.68)| (.79) | 


























| 

| | 

Ls| .75| .73| .71| .67 | .62| .72| .66| .78 
(.75)| (-78)| (.72)| (.68)} (.62)| (.73)| (.66) | | 
L.| .66| .64| .63| .60| .57 60 | .57 | .69 
(.66)| (65) (.63)| (.59)| (.55)| (.64)| (.59)| (.54)| | 

L.| .61| .60| .57 | .55 ‘2 | 60 | 58 | 80) 4 7| .64 

(.61)} (.60)| (59) | (-54)| (51) | (-60)| (54) | (50) | (44) 





responding empirically obtained values. The evidence is pre- 
sented in table 1. 

The mean discrepancy between the theoretically and the 
empirically obtained values of r., is 0.0076, with an average 
probable error of 0.03. No single discrepancy is greater than 
the probable error of the coefficient involved. 

In published works, however, it is ordinarily impossible to 
find given the correlations of each test with the standard. 
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Since the intercorrelations of the tests are presented, the raz, 
Tez, - + + +) Tne Values can be computed algebraically. The 
r’s may be omitted from the formula, for each subscript repre- 
sents a pure number. The formula is determined as follows. 


ax -bx = ab 


ax-cz = ac 


Then 
az = ab/bz, and az = ac/cz. 
Multiplying, 
az-az = ab-ac/bz:+ cz 
But 
bz-cz = be. 
7 Substituting, the formula becomes 
i az-az = ab-ac/be, 
or 


az = / ab + ac/be 


A comparison between the theoretically and the empirically 
determined values of raz in table 1 follows. 

















EMPIRICAL THEORETICAL DIFFERENCE 
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The two methods give almost identical results, the average 
difference being well inside of the probable error. In this situa- 
tion at least it follows that ra, = raz-Tsz where z indicates the 
standard or perfect performance. 

The second bit of evidence was also obtained from discrimina- 
tion experiments in which size and shape were varied simul- 
taneously. The judgments were in terms of size. Fifty 
subjects were used in each of eight experiments. The results 
































TABLE 2 
1 2 3 4 5 6 7 8 
1 99 
2 97 | .98 
(.97) 
3 82 | .81 | .82 
(.81) | (.80) 
4 70 | .70 | .67 | .82 
(.81) | (.80) | (.67) 
5 85 | 84 | .74 | .72 | .86 
(.85) | (.84) | (.71) | (71) 
6 97 | .97 | .80 | .79 | .85 | .99 
(.98) | (.97) | (81) | (81) | (.85) 
7 91 | .89 | .75 | .74 | .79 | .90 | .90 
(.89) | (.88) | (.74) | (.74) | (.77) | (.89) 
~ 90 | .90 | .77 | .72 | .78 | 90 | .85 | .oL 
(.90) | (.89)'} (.75) | (.75) | (.78) | (.90) | (.82) 





are given in table 2. As before, the r., values appear along the 
diagonal of the table, the empirical coefficients in the coordinate 
positions, and the theoretical in parentheses below the empirical. 

Here, again, the evidence is in support of the contention 
that ras = Taz'Toz, the average discrepancy being 0.01 + 0.03. 

A comparison of the empirical and the theoretical r., values, 
the latter being obtained by the use of the formula rz, = 
V Tab'Tac/Tv follows. 
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EMPIRICAL 


THEORETICAL 


DIFFERENCE 














1 .99 .99 .00 
2 .98 .98 .00 
3 82 .83 01 
4 .82 81 .O1 
5 86 87 01 
6 .99 .98 .O1 
7 .90 91 01 
8 91 91 .00 
PL IIS oo on cd cae io okie vadd sc 9 ace .0063 








The differences are negligible, and emphasize again the 


validity of the assumption. 


The third piece of evidence was obtained from six series of 
discrimination experiments in which two or more simultaneous 
variables were present. 


The discriminations were made in 


























TABLE 3 
1 2 3 4 5 6 

1 21 
2 21 98 

(.21) 
3 21 96 98 

(.21) (.96) 
4 21 96 96 98 

(.21) (.96) (.96) 
5 22 96 96 96 98 

(.21) (.96) (.96) (.96) 
6 19 94 94 93 93 96 

(.20) (.94) (.94) (.94) (.94) 





terms of the relative size of squares which contained various 
numbers of colored dots. 
of the squares and the number of dots contained therein were 
correlated by +1.00, +0.50, 0.00, —0.50, and —1.00. In 


In experiments 2-6 inclusive the areas 
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series 1, the squares were all of the same size, but the number 
of dots varied from square to square. Fifty subjects per- 
formed the experiment twice. The results are given in table 3. 
The raz values follow the diagonal of the table, the empirical 
Tap Values are placed at the coordinate points, and the theore- 
tical r4, values appear in parentheses under the corresponding 
empirical value. 

The discrepancy between the empirical and theoretical values 
of r,s is 0.003 + 0.02. When ther,, values are computed by the 
use of the formula given above, the discrepancy between the 
empirical and the theoretical values is zero. 


TABLE 4 





3 





.83 


.28 47 
(.39) 
53 40 . 62 


(51) (29) 
43 Py 38 
(.48) (27) (.36) 




















The fourth piece of evidence was obtained from an experiment 
involving the discrimination of the areas of circles. There were 
five series of ten circles each, exactly like those reported in 
table 1, only in this experiment all of the ten circles in each 
series were drawn upon one large sheet of paper. Hence there 
was every chance for illusions of size to appear because of con- 
trast and confluxion. The set up of the experiment was un- 
favorable to bring about proportionate changes in the correla- 
tional values. The results are given in table 4. 

For the fourth time the evidence is pleasingly harmonious, 
the mean discrepancy being 0.043 + 0.085. The comparison 
of the theoretical and empirical values of r,; is as follows: 
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EMPIRICAL THEORETICAL DIFFERENCE 





.92 : .00 
.83 . -O1 
AT ‘ .03 
. 62 ‘ 01 
.00 














Mean difference 01 





From the evidence presented two important conclusions may 
be drawn. First, the formula ra, = faz-Tsz is justified em- 
pirically. In the 98 cases cited the discrepancy between the 
empirical and the theoretical values is on the average below the 
probable error of the coefficients involved. The maximum 
difference is less than 14 times the probable error. Under the 
conditions of the experiments the correlation between any two 
series is the product obtained by multiplying the correlation of 
one series with its standard by the correlation of the other 
series with its standard when they are identical in form. 

In the second place it has been shown that the r., values, if 
unknown or not given, can be computed with a high degree of 
precision by the use of the formula raz = WVPres-Tec/Ts In 
the 29 cases given the discrepancy between the empirical and 
theoretical values is considerably less than the probable error of 
the coefficients involved. 

If we wish to analyze our material by the Spearman technique 
we must first determine the r,, values. To do this we must 
use the formula rag = Vras-To-/T. But we have just shown 
that this is the formula for computing the r., values. Conse- 
quently as far as this evidence is concerned what Spearman 
would call the saturation of the test with g becomes the cor- 
relation of the performance with the standard in terms of which 
the performance is evaluated. The last clause might be altered 
to read the saturation of the group with knowledge of the 
standard and their ability to apply such knowledge to the 
practical situations brought out by the test. 

It has been said that the two fundamental formulas may be 
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expected to hold only under the conditions of the experiments 
described, for it was these results which led to the development 
of the principles. In all cases the rank difference technique 
wasemployed. The number of items arranged in order of merit 
was invariably 10, which means that the standard deviations 
were equal. The groups used were relatively homogeneous in 
age, there being less than a two-year spread. They were not 
homogeneous as regards sex but no significant sex differences 
appeared. Most important the standards were identical in 
form throughout, every judgment being based upon the rela- 
tive magnitude of the items. It makes no difference, conse- 
quently, whether the particular experiments demanded the 
judgment of the relative magnitude of the areas of circles, or the 
relative magnitude of lengths of lines, or the relative magnitude 
of the number of dots. Magnitude or quantity was the standard 
and the standard was identical in all of the experiments. 

A clear comprehension of the importance of the réle played 
by the standard is so essential that a few illustrations will be 
given. Let us take the experiments in which the two simul- 
taneous variables of size and number were used. If the ten 
items are arranged in order in terms of size at one time and 
later arranged in order of the number of dots, the correlations 
can be determined in either of two ways. On the one hand we 
can keep the items A, B,C, . . . ., J constant, recording 
first their relative size, and second the relative number of 
dots each contains. The result will then depend upon the set up 
of the experimental material. If the smallest area contains the 
smallest number of dots and the largest the greatest number of 
dots, and there is throughout a steady progression, then the 
correlation will approach +1.00, which will be the correlation 
between the standards. If the material is arranged in such a 
way that the smallest area contains the greatest number of dots, 
and the largest area the smallest number, then the correlation 
will approach —1.00, showing again the correlation of the 
standards. This method of computing correlation coefficients 
will give values which approach to the true correlation between 
standards, but will never equal it until random errors are 
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eliminated. This method then will give only the correlation be- 
tween the two standards inherent in the same group of objects. 

On the other hand, we can keep constant the magnitudes to 
be judged regardless of what items they are associated with, 
and then correlate the rankings for size magnitude with those 
for number magnitude, thus comparing the ‘‘ability’’ to make 
the two discriminations. In this case we appear to be cor- 
relating the two “‘abilities’’ rather than the standards, for in 
this case the standards are identical in form, being simply the 
numbers 1, 2,3, . . . ., 10. It isonly in this last case or in 
others analogous to it, that the two fundamental formulas may 
be expected to hold. 

Furthermore, in the experiments already described the rz 
coefficients were computed by comparing the positions assigned 
each object with the true position of the object, and averaging 
for the group. Similarly, the r.. coefficients were obtained by 
comparing the first order for each subject with the second 
order assigned by the same subject and averaging for the group. 
In other words the correlations were obtained as a result of 
item to item comparisons. And this is a conventional method 
of correlating such materials. 

But this is no guarantee that the principles so far discovered 
will also apply to mental test correlations. With tests the 
technique is very different for the correlations are ordinarily 
determined by a comparison of end scores rather than by a 
comparison of items. It is, however, reasonable to believe that 
variations in end scores should be correlated with variations in 
performance. If this is the case the same principles may be 
inherent in the two methods of correlation. In fact, in so far 
as mental tests rank rather than measure the individuals in a 
group the same fundamental principles may well be involved. 

To determine whether this is the case the following procedure 
was adopted. Tables giving the intercorrelations between 
mental tests were collected and the formula raz = ¥V ros: Tac/Toe 
applied to give the raz values. Then, by multiplication of the 
Taz, The, » + + +) Tne, Values two by two, the theoretical 
Tab, Tac) They - + + +») Tye Values were computed and compared 
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with the empirically obtained values. The mean discrepancy 
between the empirically and theoretically obtained values was 
obtained and compared with the mean probable error of the 
empirical coefficients in the table. The mental tests selected 
all had the common standard of per cent correct, or number of 
items correct out of a total number, or right minus wrong. It 


TABLE 5 





DISCREPANCY 





071 
.053 
.019 
.080 
.039 


.052 














TABLE 6 





BOURCE DISCREPANCY 





.062 
035 
.036 
.056 
044 
.033 


.044 














is presumably that these standards differ somewhat from each 
other, and certain consequent irregularities may be expected 
to appear. But the standards are sufficiently similar to yield 
first approximations. Correlation tables including any con- 
siderable number of tests without a standard, such as height, 
weight, rate of tapping, reaction time, etc., were excluded from 
consideration. 

The first material selected for analysis consisted of the tables 
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presented by Spearman in support of his theory.’ This evi- 
dence is presented in table 5. In the first column is the page 
bearing the table; in the second the average discrepancy be- 
tween the theoretically and empirically obtained values; in 
the third the average values of the probable errors of the empir- 
ical coefficients. 

The second set of tables was selected at random from those 
presented by writers who appear from context to favor the 
Spearman theory. All but one are taken from the British 
Journal of Psychology. The data obtained from the tables 
offered by these six writers are given in table 6. 


TABLE 7 





BOURCE DISCREP- 


ANCY 9.5. 





Thorndike. Meas. of Int .031 045 
Viteles, J. App. Psy. 6 .032 .045 
Hollingworth, Voc. Psy .072 .080 
Wilkins, Arch. Psy., No. 102 .023 .034 








.040 .056 











A third set of tables was culled from writers who are not 
avowed supporters of the Spearman theory. Their evidence is 
presented in table 7. 

The fourth set of material is in a way the most interesting 
exhibit to be offered, for the three tables selected have nothing 
whatever to do either with “ability” or intelligence as affecting 
the value of the intercorrelations. 

The first is taken from Thomson’s article, A Hierarchy With- 
out a General Factor. The experiment was one in dice casting. 
Since a maximum possible score can be obtained by multiplying 
the number of dice by 6, any individual cast can be expressed 
as a percentage of the maximum. Consequently a standard 
exists, and it may be expected that the fundamental formula 


* The Abilities of Man, pages 145, 147, 148, 149. 
* Brit. Jour. Psychol., 8: 272. 








30 HENRY F. ADAMS 


willapply. The necessary computations revealed a discrepancy 
between the theoretically and empirically obtained values of 
.035 with a probable error of .062 if 100 cases are assumed. 

The second table was found in Wilson’s discussion of precipi- 
tation as reported by six stations.”. Here there is the common 
standard, inches of rainfall, running through all of the intercor- 
relations. In this table the discrepancy is .038 with a probable 
error of .046. 

The third bit of evidence was obtained from the table given 
by Rugg® showing the probable errors of coefficients of correla- 
tion for different values of r and different numbers of measure- 























TABLE 8 
D/P.E. FREQ. pD/P.E. FREQ. 
0.0-0.4 201 3.0-3.4 10 
0.5-0.9 149 3.5-3.9 3 
1.0-1.4 105 4.0-4.4 4 
1.5-1.9 41 454.9 1 
2.0-2.4 17 5.0-5.4 2 
2.5-2.9 13 
N = 546. 


ments. The common standard effective throughout the table 
is a mathematical formula. The first five columns of this table 
were treated as if they made a correlation table. When the 
technique was applied it was found that not only was the discrep- 
ancy zero but that the tetrad differences were also zero, 
approximately. 

An alternative method of presenting the same evidence is to 
compare the discrepancy between the theoretically and empiri- 
cally obtained values of the coefficients with the probable error 
of each empirically obtained coefficient. The comparison may 
take the form of the ratio, D/P.E.. If this ratio is on the aver- 
age 1.00 or less, and if the individual ratios do not exceed 5.0, and 


7 Science, N.S., Aug. 24, 1928. 
§ Statistical Methods, p. 404. 
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if the distribution is relatively normal, the evidence is very 
favorable to the theory. Table 8 shows the results of this 
method of dealing with the material. The two entries in excess 
of 5.0 are derived from the Spearman table on page 145. 

The mean value of the ratios is 0.818 +0.022. 

The last piece of evidence to be presented is taken from 
Spearman’s original article.’ In this quotation it seems to the 
writer that Spearman admits the main contention of the first 
part of this paper, namely, the rédle played by the standard. 
The quotation is as follows: 


“A target was constructed of a great many horizontal bands, num- 
bered from top to bottom. Then aman shot successively at a particular 
series of numbers in a particular order; clearly, the better the shot, the 
less numerical difference between any number hit and that aimed at; 
now, just as the measurement of any object is quite appropriately 
termed a ‘shot’ at its real value, so conversely, we may perfectly well 
consider the series of numbers actually hit in the light of a series of 
measurements of the numbers aimed at. When the same man again 
fired at the same series, he thereby obtained a new and independent 
(provided, of course, that there be no appreciable constant error) series 
of measurements of the same set of objects. Next, a woman had the 
same number of shots at some set numbers in a similar manner. [If, 
then, our above reasoning and formulae are correct, it should be possible, 
by observing the numbers hit and working out their correlations, to 
ascertain the exact resemblance between the series aimed at by the man 
and woman respectively. In actual fact, the sets of numbers hit by the 
man turned out to correlate with those hit by the woman to the extent of 
0.52; but it was noted that the man’s sets correlated to one another to 
0.74, and the woman’s sets with one another to 0.36; hence the true 
correspondence between the set aimed at by the man and that aimed at 
by the woman was not the raw 0.52 but 

0.52 - 
V0.74 X 0.36 
that is to say, the two persons had fired at exactly the same series of 
bands, which was really the case.”’ 


1.00 


They had fired at exactly the same series of bands; they had used 
and approximated exactly the same standard. 
Very strong and convincing evidence has been presented in 


* Amer. Jour. Psychol., 1904, vol. 15, p. 271. 
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support of our fundamental formula rz, = rez X fez, and its 
derived companion 
/™ X Tae 
i = aa, 
Tbe 


They have been shown to hold, inside the limits imposed by the 
probable error, in over 600 cases without exception when the 
standards involved in the various intercorrelations were iden- 
tical in form. This is very strong inductive proof. The 
validity of the formulas may be accepted as a working hypothe- 
sis pending strictly mathematical analysis if the reader is not 
satisfied with Garrett’s demonstration. In the following argu- 
ments, we shall accept them as true provisionally. 

Several important deductions can now be made. In pre- 
senting them the cumbersome r’s will be eliminated and only 
the subscripts retained for algebraic treatment. It seems to 
be perfectly fair to do this, for the subscripts stand for definite 
numerical values. The further assumption is made that all 
errors are random and uncorrelated. 

The first point to be made is that when the formula ab = 
ax X bx holds, the tetrad equation must be satisfied. The 
tetrad equation takes the form. 





ap X bg — aq X bp = 0 
Now 
ap = az X pr 
bq = bz X gz 
aq = az X qu 


bz X px 


U 


bp 
Substituting in the tetrad equation, 


az X px X bz X qa — ax X qu X Da KX pr = O,~7 


as must be the case, since all the terms in the equation cancel. 
Therefore, when ab = ax X bz, the tetrad difference must equal 
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zero. Nothing is said about the converse of the proposition. 
For certain other forms of tetrad equation may be perfectly well 
be equal to zero. 

In the second place, the formula for correction for attenuation 
due to random errors is just another way of expressing the funda- 
mental formula.’ 


ab = az X bz = Vaa X Vbb 


Dividing both sides of the equation by the same quantity, 
it becomes 


Vaxe Vaxe 
Correction for attenuation may be expected to give 1.00 when 
the standards are identical in form and the errors are uncorre- 
lated. The ab values are therefore functions of the uncorrelated 
errors, and will shift up and down with the decrease and increase 
of the number of the errors. 

In the third place, since ab = Yaa X bb, the self correlations 
of the tests must conform to the tetrad form of table. That 
they do not ordinarily thus conform is a very good sign of 
the presence of correlated errors which inflate the values. 

In the fourth place, application of the formula for partial cor- 
relation shows that when the standard is partialed out, ab = 0. 

Let rip be represented by ab, which = az X bz 

Let ris be represented by ax 

Let res be represented by bz. 

Then the formula becomes. 


(raz X Tox) = (ros X Tox) 


Ta . z = —— ay ———— 
g Vil — ra) (Vi =a rye) 


This means that a and b owe their correlation to the identity 
in form of the standard. When the standards coincide, the 
true correlation is at its maximum; when there is but chance 
agreement between the two standards, r., equals zero; when the 
standards are exactly opposite, ra, has a maximum negative 





= 0 
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value. This is equivalent to saying that the correlation ab 
is actually a product obtained by multiplying five terms, 
axXzXbX2zX~y, in which 
a = the extent to which performance a approximates its 
standard. 
x = the standard of a. It has the value of 1. 
b = the extent to which performance b approximates its 
standard. 
the standard of b. It has a value of 1. 
y = the correlation between the two standards. 

In practice, since x and x may be put equal to 1.00, ra, = 
ax X br X y. When y also equals 1.00, it becomes equal to z, 
and the correlation is ar X bx. This point of view will be fur- 
ther developed in the section on Group Factors (to be published 
in April). 

Now Spearman’s rg and our raz are numerically equal, for 
both are equal to 


x 


Tab x Tac 


Tbe 


Consequently, his g must equal our z. Since z is identified 
with the standard, g must be also. If this is so, neither z nor 
g can be an index of “ability.”” On the other hand, a and b 
may be regarded as indices of “ability” if “ability” be thought 
of as the extent to which a performance approaches the stand- 
ard. g and z, therefore, become limiting standards having 
values of 1.00 whenever the tetrad difference criterion is satis- 
fied. If the “ability” is indicated only by a, and not by z, then 
division of the total “ability” into parts must be accomplished 
by an analysis of a. g and x disappear from the picture. 
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ON THE VALIDITY OF SILENT READING TESTS 


M. EUSTACE BROOM, JOSEPHINE DOUGLAS, 
anD MARION RUDD 


State Teachers College, San Diego 


There are numerous instruments available which are devised 
for the purpose of measuring the ability of pupils in the different 
grades in the elementary and in the junior high school to com- 
prehend the meaning of the printed English language when 
they read it silently. Few detailed studies of the validity of 
these tests have been reported. By validity is meant the cor- 
respondence between the ability which is measured by a given 
test and the ability as objectively defined elsewhere and as 
measured by other similar tests. In the present study the coef- 
ficient of correlation is used to express the degree of relation- 
ship between the paired measures yielded by the different 
instruments. Each series of measures is correlated with each 
other series. 

The data in table 1 were obtained in grades 7 and 8 in the 
Escondido, California, elementary school during the school 
year of 1928-1929. 

The data in table 2 were obtained in grade 9 in the Woodrow 
Wilson Junior High School in San Diego during the school 
year of 1927-1928. 

The data in table 3 were obtained in grades 8 and 9 in a pri- 
vate school in San Diego during the school year of 1927-1928. 

The data in table 4 were obtained in grade 6 of the Chula 
Vista, California, Elementary School during the school year of 
1928-1929. 

From the mass of data presented, we may draw certain tenta- 
tive conclusions: 

1. Certain of the standardized tests seem highly valid, par- 
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ticularly the Sangren-Woody Reading Test; the Haggerty Read- 
ing Examination, Sigma 3; and the reading section of the Stan- 
ford Achievement Test, Advanced Examination. 


TABLE 1 
Validity coefficients for four silent reading tests and for one test of proof 
reading skills (The Briggs English Form Test) 

Note: The probable errors for all coefficients except those involving 
Briggs English Form Test varied between .00 and .08; for those involving 
this test, between .07 and .15. Numbers of cases are shown in parenthe- 
ses below the coefficients. 








(cura, | oernore | anzora acent"| amos 
Monroe (Rate)........... pad aed = ard jd 
Monroe (Comprehension) { rnd on io Ro 
ey ES pol Ho na 
OS ae von a. 
Haggerty ..eceeeseecseed rod 




















TABLE 2 
Validity coefficients for three silent reading tests. 99 cases 
Note: The probable errors vary between .03 and .05. 

















MONROE MONROE (cOM- HAGGERTY 

(RATE) PREHENSION) sIGMA 3 
Sangren-Woody................. .73 i .70 
DEomIOS CHARS)... . 2.20. cevcenes 75 .56 
Monroe (Comprehension)....... 71 





2. Tests of specialized reading skills are not valid vesis of 
silent reading comprehension, as in the cases of the Briggs 
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English Form Test and of the Van Wagenen Reading Scales for 
English Literature. 


TABLE 3 
Validity coefficients for three silent reading tests 


Note: The probable errors vary between .05 and .08. Numbers of 
cases are shown in parentheses below the coefficients. 








HAGGERTY STANFORD 
Van Wagenen Reading Scales for English .09 34 
I eR éck ease u-o'@ viet boda ope cio ete (90) (51) 
: 57 
y PRINS siete gov't aia nietaata eda its 
Haggerty Sigma 3 (71) 











TABLE 4 
Validity coefficients for siz silent reading tests 


Note: The probable errors vary between .02 and .05; the numbers of 
cases, from 66 to 70. 








a a . 
ee # | Ee 
id Fe] - | o s 
5 o z & e 5 3 
I 4 4 ~ 4 <e6 
re) < rt S) Pi ao a 
Zz 2 2 g z Blok 
3 $ ° x — < 
PE Py ce eee . 66 70 74 86 76 85 
Sangren-Woody.............. 69 71 .74 82] .85 
Low Angeles Elementary... .. 66 | .76| .71 82 
Orleans (Public School 
Achievement Test)......... .75 .69 74 
Haggerty Sigma 3............ .80 89 
Unstandardizedf............. 81 























* The standard score unit was 1/10 8.D. Zero was taken as —3 8.D. 
—2.9 S.D. was given a score value of 1; —2.8, a score value of 2, etc. 
The standard score values of scores earned by any one student in all 
five standard tests were then averaged. In three or four instances, as 
few as three scores yielded by standardized tests were used. Absence 
from the school limited the number of tests taken by these pupils. 

t This test was constructed by pupils in a class in educational meas- 
urements taught in the San Diego State Teachers College during the 
second semester of the school year of 1928-1929 by the first writer. 
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3. Carefully constructed home-made reading tests possess 
as good validity as standardized tests in the same subject 
matter field. This finding agrees with Ruch’s comment that 
“the rank and file of such (standard) tests are readily equaled 
or bettered by the teacher who has mastered a little theory of 
measurement and who is seriously bent upon building valid 
and reliable examinations.’”! 


1Ruch, G. M.: “The Objective or New-Type Examination.” 
Chicago: Scott, Foresman and Company, 1929. Preface, iv. 
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WHO KNOWS ABOUT AVIATION? 


VERNA KIMBERLEY WALLACE anv JOHN L. BROSE 
State Teachers College, San Diego, California 


If we should ask this question of “the man on the street,” 
quite probably he would say that he knew something about 
flying and flyers. In an effort to discover whether such claims 
were just, we have carried out a short experiment involving 
adults, with one group of 83 students in the State Teachers 
College of San Diego representing the non-aviation “wing,” 
and 45 students in two ground schools in San Diego, the tech- 
nically trained group. 

It is obvious that few other than technically trained persons 
would know about aircraft motors, aircraft systems, instru- 
ments used in controlling planes in flight, and so on. For this 
reason, the material used in the present study included only 
the nomenclature of aviation, outstanding events in the his- 
tory of aviation, and air commerce regulations. The materials 
which were used in the study were obtained from the following 
sources: (1) “Nomenclature for Aeronautics,” prepared by the 
National Advisory Committee for Aeronautics and published 
by the Government Printing Office at Washington, D. C.; (2) 
“‘Aviation—Fundamental Facts About Flying” (historical mat- 
ter) prepared and distributed by the Haskin Information Bureau, 
Washington, D. C.; and (3) “Air Commerce Regulations,” 
Instruction Paper 2 of the College of Engineering, Pacific Tech- 
nical University, San Diego, California. The materials were 
presented to the subjects used in the experiment in the form of 
objective tests. 

Excerpts from the three parts of the test follow. 


Section 1. Nomenclature 


Directions: If one of the following statements is true, place a check 
before the ‘“T’’ on the left; if false, place a check before the “F’’. If 
in doubt, omit the item and go on at once to the next statement. 
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——T——-F 2. Aspect foil means the ratio of span to mean chord of an 
air foil. 
——T——F 2. The acute angle between the wing chords of a biplane or 
multiplane is termed decalage. 
Ete. 
Section 2. Outstanding Events 


Directions: Read each characterizing phrase or date in the column at 
the right and then find the name of the man in the column at the left that 
the phrase best fits. Record the umber of the correct event in the 
column at the right in the parenthesis in front of the correct name in the 
column at the left. You may find that one event is related to more than 
one man and that some men are not related to any of the events and 
dates. 


( ) Byrd 1. First flight with passenger. 
( ) Maitland 2. May 20-21, 1927. 

( ) Bleriot 3. Round the world flight. 
Ete 


Section 2. Air Commerce 
Directions: In each of the exercises below write in the word or words 
that have been omitted. Try to find the word or phrase for each blank 
that completes the statement correctly. 


1. Air commerce means transportation in whole or in part by aircraft of 


Seats (ees: ghar eres 
Bate WEL AGV4i.6 means a condition meeting the minimum air- 
craft requirements as set forth. 


Ete. 


The entire test included ninety opportunities to make correct 
scores. There were fifty exercises in section 1, twenty in sec- 
tion 2, and twenty in section 3. 

The score distribution for the 83 untrained subjects ranged 
from 0 to 25 correct responses, with an average of 6.6 and a 
standard deviation of 4.2. This means that one-sixth (roughly) 
of the group had only two correct responses in the whole test, 
one-half had only six such responses and one-sixth had from 
eleven to twenty-five such responses. In the trained group the 
score range was from 0 to 35 with an average of 17.6 and a 
standard deviation of 9.1. One-sixth of this group had less 
than nine correct responses; one-half, seventeen or less; and one- 
sixth, twenty-seven or more. 
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An explanation of one cause of the apparently large number 
of low scores in the trained group is necessary. The test was 
given immediately following the Christmas vacation period (in 
January, 1930). In civilian aircraft training schools it is cus- 
tomary to organize the course into definite units, so that stu- 
dents can be accepted at frequent intervals, pursuing their 
work until they complete the cycle of units of instruction. 
There were some six or seven persons included in the trained 
group who had just entered the course, in one case having 
registered the day prior to the giving of the test. Instruction 
in the fields covered by the test is given during the first two 
weeks of study in all cases, however, so since the average num- 
ber of weeks of study was 73, with a range of 0 to 20, the test 
was fair to the majority of subjects. 

Some further comments seem justified, concerning factors 
affecting scores. The form of the test used in presenting the 
materials was not familiar to the trained group but was familiar 
to the untrained group. The trained group took the test much 
less seriously than did the untrained group. Several persons 
in the trained group did not even complete the test, turning in 
their papers after only a few minutes of hurried work. Per- 
haps this was because papers were taken in without the stu- 
dents’ names being required, so achievement on the test did not 
influence marks. On the other hand, the untrained group at- 
tempted every section of the test, and spent at least twenty-five 
minutes studying it before one paper was handed in. 

The trained group clearly has an advantage over the untrained 
group. The difference between mean scores divided by the 
standard error of the difference is 7.7. Since a result of 3.0 is 
considered a reliable difference, we are assured that the result 
obtained, 7.7, is not one due to sampling, but is rather one such 
as one would always anticipate finding. 

There are a number of interesting interpretations resulting 
from the experiment. One is that the average adult reads his 
newspaper and his informational periodicals rapidly, and with- 
out taking the trouble to look up unknown terms, even when 
the topic is as new and as interesting as is aviation. Another 
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is that the method of comparing trained and untrained groups 
is an excellent method for validating a test.' Still another is 
that when one enters a specialized activity, one should seek 
technical training in the various phases of that activity if one 
wishes to achieve proficiency. 


1 Ruch, G. M.: “The Objective or New-Type Examination.’’ Chi- 
cago: Scott, Foresman and Company, 1929. Pages 27-28. 
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TEST PERFORMANCE OF A SELECTED GROUP OF 
PART-HAWAIIANS! 


C. M. LOUTTIT? 
Psychological Clinic, University of Hawaii 


The Psychological Clinic of the University of Hawaii is en- 
gaged on a study of the mental ability of Hawaiian hybrids, 
with financial aid from the Rockefeller Fund for the Study of 
Race. As part of this larger program the writer gave the Binet, 
Porteus Maze and Healy Picture Completion No. II tests to 
all of the students in the Kamehameha Schools at Honolulu. 
This paper presents the results of this testing program showing 
the test performance by age, grade and race. 

The Kamehameha Schools include a School for Boys, a 
School for Girls, and a Preparatory Department (from which 
no students were tested). At present the policy is to admit only 
students with some degree of Hawaiian blood. All entering 
students are graded according to the results of the Otis Classi- 
fication test, the National Group Intelligence test and their 
previous academic record. Unlike many private schools there 
is no selection on the basis of finances. In fact, other things 
being equal, the student in the poorer financial circumstances 
is given preference. From the point of view of the administra- 
tion the selecting factors in both schools are identical, but, as 
will be shown later, the students of the girls’ school are slightly 
below those of the boys’ school in test performance. Thus the 


1 For the opportunity to use these students I am indebted to Mr. 
Frank E. Midkiff, President of the Schools, and for assistance in carrying 
out the work I wish to thank Mr. John F. Nelson, Principal of the Boys’ 
School, Miss Maude Schaeffer, Principal of the Girls’ School, and Mr. 
George A. Odgers, Director of Tests and Measurements. 

2 Now at Ohio University. 
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subjects used in this research are a selected group of secondary 
school pupils all of whom have some Hawaiian blood.® 

The Porteus Maze (hereafter referred to as the Maze test) 
and the Healy Picture Completion No. II (hereafter referred 
to as the Healy) were given according to the standard published 
directions. The Binet, however, was the modified form of the 
Vineland revision described by Porteus and Babcock (1926). 
In brief this modification is “designed to eliminate as far as 
possible those tests immediately dependent upon language and 
those that require an oral response in well phrased English’’ 
(Babcock, 1927). 


AGE 


It has been the regular practice of the Psychological Clinic 
to use 14 years as the upper limit of mental development when 
calculating the IQ for persons above that age. The present 
data for various ages, as shown in table 1, affords support for 
this practice. There is no uniform increase in the ability on 
the Binet above 14 years for either boys or girls, in spite of the 
fact that this is a selected group. A similar circumstance 
holds for the girls in the case of the Maze, while the boys’ aver- 
age in this test remains fairly constant around 15 years’ per- 
formance. 

Except for ages 16 and 17 in the Binet the boys excel the girls 
to a greater or less extent in all tests. The difference, however, 
is hardly to be ascribed to a real sex difference, but is probably 
largely due to a factor of selection not under control of the 
school. It is impossible to measure this factor or even to sug- 
gest what it might be. 

It is perhaps of interest to compare the performance of this 
group with that of an unselected one. While there are no data 
on a strictly similar group in point of age, Porteus and Babcock 
(1926) have published the following scores for unselected 14 
year-old Part-Hawaiian boys: Binet, 35 cases, average mental 

3 The only exceptions are one boy who is pure Samoan and one girl 


who is Samoan-white. These two cases are included in the data pre- 
sented. 
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| age 11.25, average IQ 80.0; Maze, 33 cases, average test age 
2 
by 13.06, average M.Q. 93.3. Furthermore the average IQ for 9, 
: 12, and 14 year-old Part-Hawaiian boys on the Binet was 84.33; 
TABLE 1 
= ‘ Average test scores for each age 
oo 
< 
5 a BINET MAZE HEALY 
g < 
we. — — 
ga| 8 | 
nm * 2 Age a L.Q. o Age o M.Q. ¢ SCORE o 
Boys 
¥ 13 4 \14.91 66) 109.00 4.06)14.75 901108 .00 2.00) 83.50) 3.18 
14 | 11 |14.05) 1.32)100.45) 9.19)14.95 1.15)106.81) 7.79) 75.77)11.13 
15 | 39 |13.98| 1.55) 99.79) 8.53)15.05 .93)107 .51) 6.39) 78.18)12.62 
16 | 36 |14.05) 1.28)100.58) 8.73|15.18 .87|108 .39) 5.99) 76.55)10.13 
17 | 37 |13.78) 1.27) 98.51) 8.85)14.71 1.38/105.16) 9.85) 74.09)16.18 
18 | 32 |14.67| 1.05)104.62) 7.29)15.33 .83)109.15) 5.54) 70.85)14.84f 
19 | 28 |14.13) 1.27|100.93) 8.72)15.14 1.04/108.10) 6.96) 75.47/14.53t 
20 | 16 |14.45) 1.26)103.25) 8.72)14.81 1.29)105.69) 9.15 
21*| 21 (13.76) 1.79) 98.81/12.39)15 52 .59/110.76) 4.07 }68.70 16.288 
Girls 
11 3 {12.21 105.33 12.66 |108 66 43 .66 
12 9 12.23) 1.00) 97.44) 7.67|)14.55 1.44/116.11)11.65) 58.39/18 .05 
13 | 13 |12.92) 1.37) 94.84)10.17|13.54**| 1.59) 98.66)11.54 57.27/17 79 
14 | 22 |13.08) 1.55) 93.54/10.80)14. 27 1.69)101 .95)11.98) 66.54/13 .86 
15 | 25 |13.80) 1.24) 98.56) 8.62)14.48 1.21/103.48) 8.52) 67.46/15.70 
16 | 23 |14.18) .99)101.43) 6.82/14.61 1.19)104. 43) 8.22 75 .72)13.00 
17 | 23 |14.27) 1.31)102.13) 9.07|14.28 1.31)102.21) 9.12) 63.74/14.84 
18 | 15 |13.68) 1.27) 97.86) 9.00)/14.30 1.16/102.33) 8.06 63..20|24.04 
19 2 113.92 100 .00 12.0 85.50 72.50 
20 1 {14.10 101.00 14.00 100.00 75.00 
21 1 {11.60 83.00 16.00 114.00 49 .50 
* Average age 21.52 +.79. 
+ 27 cases. 
t 18 cases. 
§ 10 cases. 


** Only 12 cases. 
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the average M.Q. was 100.14. These data from public school 
boys are evidence that the Kamehameha students are a selected 
group. 

On the Healy both the boys and girls did as well or better 
than the norms published by Healy (1921) with the exception 
of the girls in three age groups, only one of which had an ade- 
quate number of cases to make a comparison. 


GRADE 


Table 2 presents the averages for the three tests by grade. 
Both boys and girls show an increase of several points in the 
Binet IQ from the 7th to the 12th grade. The girls in the lower 
grade are, however, superior to those in the higher in Maze per- 
formance. This is not true for the boys who show a slight in- 
crease in the M.Q.‘ Performance on the Healy shows improve- 
ment in the case of the girls to the 11th grade after which there 
is a decided lowering in the score. There is no consistent change 
in the boys’ performance from the 7th to H-11th grade. It is 
interesting to note the difference in age between the boys and 


girls. The latter range from an average of 12.5 years in the 7th 
grade to 17.4 in the 12th, while the boys’ averages for the same 
grades are 14.7 and 20.5 years. 


RACE 


For the purpose of comparing the various races the scores of 
the boys and girls were averaged together and the data of table 
4 based on these total averages. The values for each group are 
given in table 3. There were only four hybrid groups with suf- 
ficient number of cases to warrant statistical treatment, viz., 
(1) Hawaiian (H)—individuals who claimed pure Hawaiian 
ancestry were included, although it is impossible to be certain 
that there is no admixture of foreign blood. (2) Hawaiian-white 


‘ It must be noted that the H-11 (High 11th) and 12th grades in the 
boys’ school are really one grade. The boys spend half time in school 
and half time working in and around Honolulu. Thus two years are 
required to finish the last year. 
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(HW)—any percentage of Hawaiian with North European. 
(3) Hawaiian Chinese (HC)—Any percentage of Hawaiian with 
Chinese. (4) Hawaiian-white-Chinese (HWC)—any percent- 
age of Hawaiian with North European and Chinese. All other 
mixtures were omitted from the tables of this section but were 
included in all previous tables. The other mixtures include 
Japanese, Portugese, Negro, Samoan, Korean, and American 
Indian with Hawaiian. 

The HWC boys took first place in the three tests; the girls 
first in the Binet and Maze, but fall to third in the Healy. The 
pure Hawaiian girls are last in all tests, while the boys are second 
in the Maze, third in the Binet, and last in the Healy. HW 
girls are second in all tests, and the boys are second in Binet 
and Healy but third in the Maze. The HC girls are first in 
the Healy and last in the Binet and Maze. Arranged in de- 
scending order of average rank for boys and girls the race mix- 
tures stand; HWC, HW, HC, H. 

The variability of the groups may be summarized from table 
3 as follows. H boys are most variable in the Binet and Healy 
and are third in the Maze, while the girls are first in the Healy, 
second in the Maze and third in the Binet. The HW boys are 
second in the Maze, third in the Binet and last in the Healy; 
the girls are most variable in Binet and Maze and second in 
the Healy. HC girls are least variable in all three tests, but 
the boys are most variable in the Maze and second in the 
Binet and Healy. The HWC boysare least variable in the Binet 
and Maze and third in the Healy, while the girls are second in 
the Binet and third in the Maze and Healy. The race mix- 
tures arranged in order of decreasing variability are H, HW, HC, 
HWc. 

It is also of interest to note that the variability on the Maze 
and Binet is of approximately the same order of magnitude, 
while that of the Healy is from two to three times greater. 

In table 4 are presented the data relative to the significance 
of the differences between the averages of the several race 
groups. This table is read as follows. In the second row of 
the third column we find the difference between HC and HW 
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is 3.63 in favor of the HW, the cais:. is 1.15 and the * value is 
o 


3.15. The value 9991, in the third row of the second column 
represents the chances in 10,000 that the difference is greater 
than 0. 

In the Binet the chances of the differences being significant 
are all better than 99 in 100, except that between HWC-HW 
where it drops to 93, and between HC-H where it is only 85. 
In the Maze none of the differences give a probability of 99 in 
100; those between HWC-H and HWC-HC being only 96, be- 
tween HC-H only 54, while the others are between 85 and 87. 
In the Healy only the difference between HC-H gives a prob- 
ability of 99 in 100; HW-H 98 and HWC-H 90. The HC-HWC 
difference drops to 86 while the others are 72 and 77. 

Considering the combined averages as shown in this table 
we find the HWC leading in the Binet and Maze while the HC 
take first place in the Healy. The HW take second place in 
the three tests. Third place is taken by the HC in the Binet 
and Maze and by the HWC in the Healy. Again the H occupy 
last place in all three tests. These ranks satisfactorily check 
those given a few paragraphs above. A further evidence of 
HWC superiority is to be noted in the fact that this group is 
approximately one year younger than any of the other groups. 


SUMMARY 


1. Three tests—Binet, Porteus Maze, and Healy Picture 
Completion No. II—were given to 224 boys and 137 girls with 
Hawaiian blood at the Kamehameha Schools, Honolulu. 

2. The average performance of all the tests remains fairly 
constant at 14 years giving some evidence that this level must 
be considered the upper limit of mental development—at least 
for those abilities measured by the tests. 

3. The higher grades show superior ability in the Binet for 
both boys and girls and in the Healy for the boys. The boys 
on the Maze and Healy show no consistent increase in ability. 
On the Maze the girls are superior in the lower grades. 
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4. a. The differences in Binet performance for the different 
race groups are all significant except between the HC and H. 

b. For the Maze scores only the difference between HWC-H 
and HC-HW are fairly significant. 

c. The comparison of the H with all other groups is fairly 
significant in the Healy, but the differences for this test are 
not significant for any other groups. 
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A COMPARISON OF WHITE AND NEGRO CHILDREN 
IN RHYTHM AND CONSONANCE'! 


ROSALIND STREEP 
Hunter College 


I. INTRODUCTION 


With regard to the musical ability of the negro as compared 
with that of the white, an a priori assumption has been and is 
to a certain extent now held. It has been more or less gener- 
ally felt, without the support of experimental evidence, that 
the negro is superior to the white in musical ability. This 
opinion apparently has been based on the everyday manifesta- 
tions of the two races in this particular phase of mental life. 
However, for purposes of scientific value the truth or falsity of 
this assumption is to be found only in the facts of experimental 
research. 

In view of the complexity of the two races the investigator is 
forced to concern himself not only with the tangible factors of 
large numbers and the statistical computations thereof, but 
also with the influence of the highly intangible factors of hered- 
ity andenvironment. Not until such factors as the educational 
and social advantages of the two races have been determined 


1 This study was undertaken as an M.A. thesis at Columbia Uni- 
versity. 

The writer wishes to acknowledge her indebtedness: To Professors 
M. T. Whitley of Teachers College, A. T. Poffenberger and H. E. Garrett 
of Columbia University for their helpful suggestions, constant readiness 
to aid, and many kindnesses; to Dr. William J. O’Shea, Superintendent 
of New York City Public Schools, to Mr. Eugene A. Nifenecker, Director 
of the Bureau of Reference, Research and Statistics, New York City 
Board of Education, to the various principals in whose schools this 
investigation was conducted, and to the teachers whose grades were 
tested, for their codperation in this study. 
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will a comparison of these races be reliable. A statement by 
xarth (2) may serve to confirm the above: ‘The elements in 
the study of racial mental similarities or differences must be 
these: (1) Two so-called races, R; and Re; (2) an equal amount 
of education and opportunity, E, which should include social 
pressure and racial patterns of thought; and (3) psychological 
tests, D, within the grasp of both racial groups. We should 
have as a result of such an experiment R,ED equal to, greater 
than, or less than R,ED.” 

Concerning the influence of social heredity and environment 
upon the negro, Peterson and Lanier (5) indicate their views 
in the following: “These negroes have had a unique social and 
economic history which may wholly account for their char- 
acteristic features in musical behavior. The effects of different 
musical backgrounds on responses to mechanically produced 
stimuli like the Seashore tests are not yet known. It is certain 
that the results in the consonance test are not independent of 
the subjects’ cultural background.” In addition, to quote 
Peterson (7): “Consonance preferences are considerably in- 
fluenced, we find, by numerous overlapping attitudes and sets 
engendered by the general relationships of tones under which 
the intervals reacted to are presented.” 

In view of the fact that it is so difficult to regulate and con- 
trol these factors, results attained concerning racial differences 
will probably be subject for the most part to a discussion of the 
relative influence of heredity and environmental factors, with 
chief emphasis on a consideration of biological, cultural, and 
social factors. 

Since the assumption concerning the superiority of negroes 
over whites has been based chiefly on manifestations of the 
sense of rhythm and that of consonance, the present report 
confines itself to an investigation of these phases of musical 
ability. However, it must be borne in mind that the abilities 
tested—‘“‘senses,’”’ as Seashore terms the phases of the musical 
mind (9)—are regarded as specific capacities, each in a more or 
less peculiar way contributing to success in musical art. 
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II. REVIEW OF WORK PREVIOUSLY DONE 


In order to give a proper setting for any study it is well to 
review briefly some of the results that have been attained in 
previous studies concerning the same subject. A compara- 
tively large amount of work concerning differences between the 
white and negro has been done in relation to intelligence, 
learning, resistance to fatigue, and personality. However, in 
relation to the comparative abilities of whites and negroes in 
music or certain phases of music, very little by way of experi- 
mental research has been done. 

Professors Peterson and Lanier conducted an investigation 
concerning the comparisons of certain mental abilities in white 
and negro adults (5). Among other tests of mental ability, the 
Seashore Measures of Musical Talent were administered to the 
two groups. “The white group tested were students of the 
Middle State Teachers College at Murfreesboro, and the negro 
group were students of the Agricultural and Industrial Normal 
College, Nashville. . . . . We have included in our study 
only subjects from the last two years of high school and the 
college classes.”’ It may be well to represent here the results of 


this investigation in tabulated form as shown in the monograph. 


Comparisons of median scores in per cent right by white and negro adults 
(negative differences favor negroes) 





PER CENT 
OF WHITES 
DIFFER- 
ENCE ABOVE 


. Num- : MEDIAN OF 
Median ber Median NEGROES 


WHITES NEGROES 





Num- | 
ber | 





372 | 64.01 | 288 | 57.93 6.08 72.3 
Intensity 373 | 84.70 | 296 | 75.60 9.10 80.5 
. | MARR SA yt 372 | 76.59 | 295 | 70.83 5.76 75.5 
Consonance 386 | 66.70 | 288 | 63.40 3.30 59.5 
Tonal Memory.........| 382 | 55.43 | 289 | 43.36} 12.07 78.5 
Rhythm................| 385 | 70.13 | 290 | 70.21 — .08 49 7 























The results, as indicated by the table, tend to show a supe- 
riority of the white adult over the negro adult in all phases of 
musical ability except rhythm. In this last-mentioned phase 
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the difference in favor of the negroes is so small that it may be 
considered statistically unreliable. 

Aside from the investigation described above no additional 
studies concerning the comparative musical abilities of whites 
and negroes have been found within the scope of published 
psychological material. 


III. PURPOSE OF THE INVESTIGATION 


The purpose of the present investigation is three-fold. An 
attempt is made, first, to determine whether differences in the 
senses of rhythm and consonance between white and negro 
children exist, and, if so, the extent of these differences; second, 
to determine whether the sense of rhythm bears any relation to 
intelligence, and, likewise, whether the sense of consonance 
bears any relation to intelligence, and, if so, the extent of the 
relationship; and third, to determine whether the application 
of the Seashore tests of rhythm and consonance is suited to 
children of the two elementary school grades below the fifth; 
i.e., children of the third and fourth grades. 


IV. THE SUBJECTS TESTED 


The present report is based on tests of 1315 children of the 
New York City public schools, of which 637 were white children, 
and 678 were negro children. The white group tested were 
pupils of Public School 165 (Manhattan), and the negro group 
were pupils of Public Schools 5 (Manhattan) and 157 (Man- 
hattan). 

The choice of subjects for this investigation was determined 
by the desire to select as comparable groups of the two races 
as possible. The method followed was to select schools which 
were considered representative or capable of yielding “fair 
samplings.” In accordance with this plan and also with the 
purpose of the investigation, children of the third, fourth, fifth, 
and sixth grades of the respective schools were tested. The 
grades of the New York City Public School System are classi- 
fied on the same basis; i.e., first, grades 3, 4, 5, and 6 include, 
in all schools, approximately, children of chronological ages 
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eight through twelve; and, second, every grade in the system 
is divided into three types of groups: “bright normal’’ (1.Q. 
110+), “normal normal” (I.Q. 109-90), and “dull normal’ 
(1.Q. 89—). In view of this classification the selection made 
for this study appeared to be the most representative and 
consequently capable of yielding the most reliable results. 

Table 1 shows the number of children for each grade classi- 
fied according to race. 

Not only were the two tests administered to equal numbers 
within each grade as indicated by table 1 but to those children 
to whom the rhythm test was administered, the consénance 
test was also given. 

The basis for the selection of negro and white children was 
skin color. The presence of negro blood was judged by ex- 


TABLE 1 
Classification of subjects taking the tests 





. THIRD |FOURTH)| FIFTH | SIXTH 
Se a GRADE | GRADE | GRADE | GRADE Tora 





Rhythm and consonance: 
ake onksnsntinhsianevsanoe 166} 157; 160; 154| 637 
RST Sa a pee ch td pe yt ata 184 | 186; 136] 172) 678 





ternal evidence; i.e., skin color served as the biological differen- 
tial upon which the selection was made. Colored hybrids and 
negroes apparently approaching pure-blood stock were classi- 
fied as a whole as “negroes” for the purpose of this investigation. 


V. THE TESTS AND THEIR ADMINISTRATION 


The tests used were the rhythm and consonance tests of the 
Seashore Measures of Musical Talent. Phonograph records 
which record the tests were played on a portable victrola. The 
testing was conducted during the morning school hours of 
May and June, 1929. All the testing was done in rooms of the 
schools from which the children were selected. In all cases the 
rooms were well lighted and ventilated and as quiet as possible. 
However, the noises that did occur were beyond the immediate 
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control of the school officers; as, for example, those resulting 
from street traffic. 

The writer of this report, a white person, administered the 
tests to groups of about forty in number. Teachers of the 
respective classes lent their coéperation by seeing to it that the 
directions were followed throughout the test. Uniformity in 
the administration of the tests was assured by the fact that the 
same person administered the tests to every group of children. 

On each of the two tests, fifty judgments were recorded by 
each subject. The judgments were recorded on standard 
printed blanks, each containing 100 squares (10 columns and 
10 rows (8). The score on each test is the per cent of correct 
judgments. 

Preparatory to the playing of the record for a given test, the 
experimenter illustrated by means of a practice exercise the 
way in which judgments were to be made. The attitude of 
both experimenter and subjects toward the tests was not one of 
“tests” but of “games.” The subjects were asked to call out 
aloud in unison the judgments for, in the test of rhythm, the 
first four trials; and in the test of consonance, the first three 
trials. The purpose of this practice exercise was to familiarize 
the subjects with the type of discrimination to be made and to 
prevent as far as possible a misunderstanding of the directions. 
After the practice exercise for a given test, the experimenter 
stated the directions given by Seashore for the test (8). The 
time for the administration of each test including preliminary 
exercises was about twenty minutes. 

The tests were given in two sittings. The rhythm test was 
given at the first sitting, and on the following day the conson- 
ance test was given to the same pupils. Both tests were never 
given on the same day. 

Intelligence test scores, which were used for the purpose of 
correlation ratings, were obtained from school records. 


VI. DATA 


The comparison between the two races is based upon both a 
separate comparison of white and negro children of correspond- 
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ing grades and a comparison of white and negro children as a 
whole. 


1. Comparison of white and negro children of corresponding 
grades 


In regard to this phase of the study, the bases for comparison 
are the median, the standard deviation, the amount of over- 
lapping in the distribution of scores made by the two groups, 
and the coefficient of variation. The latter measure was com- 
puted by means of Pearson’s Coefficient of Variation, given by 
the formula, 


100 ¢ 
Average 





In addition, the correlations between intelligence and the 
two Seashore tests are based upon the separate grade classifica- 
tion. The coefficients of correlation were computed by means 
of the Spearman Rank Method, expressed by the formula, 


6 =z D* 

ne ee 

The results obtained concerning the grade comparison in 

rhythm and in consonance are given in tables 2 and 3, respec- 

tively. Accompanying charts serve to a certain extent as 
graphic representations of the tabulated results. 


2. Comparison of white and negro children as a whole 


In regard to this phase of the study the bases for comparison 
are the respective averages of the four medians found for each 
race, and the respective averages of the four 75th percentile 
scores found for each race. The results obtained concerning 
the total comparison of the two races in rhythm and conson- 
ance are given in table 4. 


VII. RESULTS 


As indicated by table 2 the median score made by negro 
children on the rhythm test in each grade exceeds to a small 
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Fig. 1. Raytrum Scores, Tarrp GRADE 
Black: White children. Red: Negro children 
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Fia. 5. Consonance Scores, THirp GRADE 
Black: White children. Red: Negro children 
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Black: White children. Red: Negro children 
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Fig. 7. Consonance Scores, Firra GRADE 
Black: White children. Red: Negro children 
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Black: White children. Red: Negro children 
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degree the corresponding median score made by white children. 
Table 3 indicates results concerning performance on the con- 
sonance test markedly similar to those yielded by the rhythm 
test. These results would seem to indicate a very slight but, 
nevertheless, consistent superiority of negro children over white 
children in regard to the phases of musical ability tested. 

It is of interest to note here that Peterson and Lanier in their 
comparative study of white and negro adults (5) found negro 
adults inferior to white adults in all phases of musical ability 
except rhythm. In addition, reference to the table of their 
results (page 55 of this report) will show that the smallest 
degree of inferiority on the part of the negroes was found in the 
consonance test. The difference favoring the whites between 


TABLE 4 
Total comparison of white and negro children in rhythm and consonance 











AVERAGE oF 75th 
mene sentry 4 DIFFER- PERCENTILE hare 
TESTS GRADEs 3, 4, 5, 6 Lew pl caine 3 cr FAVOR 
| NEGROES } nal 

White Negro White Negro 
Rhythm........ pe 67.53 | 68.77 1.24 | 75.03 | 77.04) 2.01 
Consonance............| 61.53 | 63.24 | 1.71 | 67.55 | 68.48 .93 

















the median score of the whites and that of the negroes on the 
consonance test was smaller than the difference of the median 
scores on any other Seashore test. 

The extent to which the negro children exceed both the 
median score and the 75th percentile score of the white children 
of corresponding grades is also small but, in every case but one, 
consistent. ‘The only exception to this consistency is to be 
found in the extent to which the sixth grade negroes exceed 
the 75th percentile score of the sixth grade whites on the con- 
sonance test; i.e., 23 per cent of sixth grade negroes exceed the 
75th percentile of sixth grade whites. 

The corresponding coefficients of variation indicate that the 
negro children are in all but one case slightly less variable than 
the whites. The exception to this is to be found in the results 
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obtained for fifth grade negroes in rhythm. The fifth grade 
negroes are 5 per cent more variable than the fifth grade whites. 

The results obtained concerning the correlation between 
intelligence and rhythm and that between intelligence and con- 
sonance indicate in all but two situations a positive but low 
relationship. The two exceptions to the positive correlation 
are to be found first, in the zero correlation between the I.Q. 
of fourth grade whites and their performance in consonance; 
and, second, in the —.13 correlation between the I.Q. of the fifth 
grade negroes and their performance in the consonance test. 

As indicated by table 4 the results concerning the compari- 
son of negro and white children as a whole serve to verify the 
results concerning the grade comparisons. The negro children 
on the whole are but slightly superior to the white. 

The actual difference between the medians of each grade and 
for each test points in favor of the negroes. However, whether 
this difference is sufficiently large to insure a true difference 
greater than zero in favor of the negroes must be considered. 
The statistical computation of this fact serves to show that: 

1. For the sense of rhythm the chances that there is a differ- 
ence greater than zero between the true median scores of the 
respective grades are 64 in 100 for the third grade, 99.2 in 100 
for the fourth grade, 79 in 100 for the fifth grade, and 80 in 100 
for the sixth grade. 

2. For the consonance test the chances that there is a differ- 
ence greater than zero between the true median scores of the 
respective grades are 98.7 in 100 for the third grade, 87 in 100 
for the fourth grade, 86 in 100 for the fifth grade, and 74 in 100 
for the sixth grade. 


VIII. SUMMARY AND CONCLUSIONS 


The foregoing pages present in comparison the results 
achieved by 637 white and 678 negro children working at the 
same problem each in his own familiar school environment. 
The subjects concerned in this test were not the races as a 
whole but only those representatives serving as students in the 
New York City elementary schools under the conditions men- 





68 ROSALIND STREEP 


tioned. However, since both the negro and white samplings 
are from New York City, the two groups may be considered 
comparable if not truly representative of the two races. Thus, 
it may be seen that an attempt to control the environmental 
factor was made in that the investigation represents results of 
the comparison of white and negro children in the same section 
of the country and in the same school system. 

The results obtained indicate a slight superiority of the 
negroes over the whites in the two phases of musical ability 
tested. The results indicate, furthermore, in view of the degree 
of overlapping in the distributions of scores by the two races, 
a greater variability within each race than between the races; 
i.e., the individual differences within either group—between 
negro and negro or between white and white—are probably of 
more importance, because they are greater, than the differences 
between negro and white. That the variability of the scores of 
these children may be due to race differences is highly doubtful. 
The variation is probably due to variations in individual 
capacities. 

Race differences that are in evidence as far as the results of 
these tests are concerned are negligible for practical purposes. 
However, it is of particular interest to note that although the 
superiority of the negro in these two phases of musical ability is 
small, we find, although not equivalent numerically, a corres- 
ponding superiority throughout the respective grades. Such 
differences as are obtained may be due to the influence of 
different social environments demanding different attitudes 
and activities. 

It may be said that if one were to test the musical capacity 
of the unselected masses of negroes, with their smaller percent- 
age of white blood, and make a comparison with the unselected 
masses of whites, the results might possibly reveal greater 
racial differences than those found herein. 

The results obtained concerning the correlation of rhythm 
and consonance with intelligence serve to substantiate Sea- 
shore’s contention (9) that ability in any one of the musical 
“senses” cannot be regarded as an index to general intelli- 








e a 








mt 


32 ae 


en 





elastin, <i Mae 


ie 
aq 











COMPARISON OF WHITE AND NEGRO CHILDREN 69 


gence but, rather, as an indication that the specific musical 
sense requires a certain degree of general intelligence. The 
two exceptions, mentioned on page 67, suggest statistical un- 
reliability in that fourteen out of sixteen measures of correlation 
are positive. 

In addition, in view of the median scores of third and fourth 
grade children on both tests, it may be said that the application 
of the Seashore tests of rhythm and consonance is suited to 
children of at least two elementary school grades below the 
fifth. 

In addition to the foregoing conclusions a deviation from the 
general tendency of the results demands an additional inter- 
pretation. In view of the fact that the difference between the 
median scores of fourth grade whites and fourth grade negroes 
in rhythm is 2.79, a comparatively large difference, a question 
as to the possible cause of this difference undoubtedly arises. 
A tentative interpretation would suggest one of two causes for 
this large difference. On the one hand, if the median chrono- 
logical age of fourth grade negroes was higher than that of 
fourth grade whites, the factor of maturity might serve as a 
possible explanation. On the other hand, if the statistical 
results concerning the median chronological age of all other 
grades were found to be similar, relatively, to the results ob- 
tained in regard to the fourth grade, the factor of statistical 
unreliability might serve as a possible explanation. Since the 
median chronological age of fourth grade negroes has been 
found to be ten years and the median chronological age of 
fourth grade whites, nine years, the one year advance in chrono- 
logical age of the negroes over the whites may serve to suggest 
that the explanation of the results obtained is based upon the 
factor of the greater maturity of the fourth grade negro as 
compared with that of the fourth grade white. However, the 
writer is fully aware of the fact that this interpretation is 
merely tentative since a more thorough investigation of the 
relationship between chronological age and rhythm might sug- 
gest statistical unreliability as a cause of the comparatively 
large difference between the medians for fourth grade children 
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of both races. (See page 70, suggestions for further investiga- 
tion, no. 4.) 


IX. SUGGESTIONS FOR FURTHER INVESTIGATION 


Studies concerning any one of the phases of musical ability— 
pitch, intensity, time, consonance, rhythm, and tonal memory— 
may be treated by various methods of investigation, some of 
which are suggested in the following: 


1. Studies of primary interest: 
(1) A comparison of white and negro children as a whole. 
(2) A comparison grade for grade of white and negro children. 
(3) The correlation between intelligence and any one phase of 
musical ability. 
(4) The correlation between maturity and any one phase of 
musical ability. 
(5) The relationship between any one phase of musical ability 
and intelligence and this same phase and maturity. 
2. Studies of secondary interest: 
(1) A comparison of white and negro boys. 
(2) A comparison grade for grade of white and negro boys. 
(3) A comparison of white and negro girls. 
(4) A comparison grade for grade of white and negro girls. 
(5) A comparison of white boys and white girls. 
(6) A comparison of negro boys and negro girls. 
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STUDIES OF TYPOGRAPHICAL FACTORS INFLUENC- 
ING SPEED OF READING 


V. SIMULTANEOUS VARIATION OF TYPE S1zE AND LINE LENGTH! 


MILES A. TINKER anp DONALD G. PATERSON 


University of Minnesota 


In our search for typographical arrangements favoring maxi- 
mum speed of reading we have found: (1) 10 point type in com- 
parison with 6, 8, 12, and 14 point type is the optimum size of 
type for a line length of 80 mm. or 19 picas, and (2) 80 mm. or 19 
pica line length (or width) in comparison with 59, 97, 114, 136, 
152, 168, and 186 mm. line lengths is the optimum for 10 point 
type size.2 The question naturally arises as to what would be 
the effect of a simultaneous variation of type size and line 
length. In such an experiment both size of type and length of 
line would be varied simultaneously, the variations from the 
standard being printed line for line, i.e., with the words in each 
line of each copy of the text exactly the same. Such a study 
would show whether optimal conditions, as far as these two 
factors are concerned, are a resultant of both factors working 
together or whether these factors are independently variable in 
their effects. Ifthe former be true, then we might expect to find 


1 The writers are grateful to the following for aid in conducting this 
study: J. B. Lippincott Co., Philadelphia, for permission to reprint the 
Chapman-Cook Speed of Reading Tests, Forms A and B, for experi- 
mental purposes; the University of Minnesota Graduate School for 
research grant; and the instructors in charge of the Freshman English 
classes in the College of Engineering, University of Minnesota, for 
permission to test their students. 

? Donald G. Paterson and Miles A. Tinker, Studies of Typographical 
Factors Influencing Speed of Reading, II. Size of Type, J. Appl. 
Psychol., Vol. XIII, No. 2, April, 1929, pp. 120-130; III. Length of Line, 
Vol. XIII, No. 3, June, 1929, pp. 205-219. 
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several combinations of both variables which would be equally 
efficient in promoting rapid reading. 

The particular problem before us has been ignored by previous 
experimenters with the exception of Gilliland.’ He varied size 
of type and length of line by photographically enlarging and 
reducing a standard short paragraph which had been set in 12 
point type with a line length of 34 inches (85 mm. or 20 picas). 
In our review of the literature on the Size of Type article we 
mentioned a number of points definitely limiting the significance 
of his findings. At this time, we would add that the method of 
photographic enlargement and reduction does not duplicate 
printing conditions, since printing a given piece of text in differ- 
ent type sizes, line for line, i.e., keeping the words in each line 
of each copy of the text exactly the same, does not result 
automatically in a proportional change in heighth and width of 
letters and spaces such as occurs in the photographic process. 
Hence, the practical significance of Gilliland’s findings would 
necessarily be limited, since they could not be applied directly 
to printing practice. 


PROCEDURE‘ 


In this experiment we took the previously ascertained optimal 
line length of 80 mm. or 19 picas for 10 point type as a standard 
(Chapman-Cook Speed of Reading Test, Form A, set up in 
lower case, 10 point Scotch Roman, 19 pica line length, set 
solid) and compared efficiency in reading this standard with 
efficiency in reading Form B of the Chapman-Cook Test set 
line for line in 6 point, 8 point, 12 point, and 14 point type. 
This procedure yielded line lengths for Form B as follows: for 
6 point type, 16 picas; 8 point, 17 picas; 12 point, 23 picas; and 
14 point, 27 picas. The following five test groups of 80 students 
each were used (group III was introduced as a control group to 


*A. R. Gilliland, The Effect on Reading of Changes in the Size of 
Type. El. Sch. J., 1923, 24, 138-146. 

‘ For details regarding general printing of test materials and method- 
ology see previous articles in this series, especially, II. Size of Type. 
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demonstrate again that Forms A and B are approximately equal 
in difficulty when typography of the two forms is identical) : 


Group I. Form A, 10 pt., 19 picas, Form B, 6 pt., 16 picas 
Group II. Form A, 10 pt., 19 picas, Form B, 8 pt., 17 picas 
Group III. Form A, 10 pt., 19 picas, Form B, 10 pt., 19 picas 
Group IV. Form A, 10 pt., 19 picas, Form B, 12 pt., 23 picas 
Group V. Form A, 10 pt., 19 picas, Form B, 14 pt., 27 picas 


In all, 400 students in Engineering Freshmen English classes 
at the University of Minnesota were tested. None of these 
students had previously been exposed to the Chapman-Cook 
Tests. Engineering freshmen were used as subjects because 
available psychology students had already taken these tests.5 
The classes tested were allotted at random to each of the 
writers who conducted all of the tests in accordance with our 
previous practice as regards testing procedure and time-limits. 


RESULTS 


Confining attention to one of the test group comparisons at a 
time will facilitate the interpretation of the results shown in 
table 1. For test group I, column three shows that the average 
number of paragraphs read was 16.26 for Form A, 10 point, 19 
pica line length, and was 15.14 for Form B, 6 point, 16 pica line 
length. This is a difference of 1.12 paragraphs (column 6) and 
indicates that the standard Form A is read 7.4 per cent faster 
than the 6 point type in Form B (column 8). That this is a 
statistically certain difference is shown in column 10. Data on 
variability, essential for deriving the values in columns 9 and 10, 
are shown in columns 4 and 5. It is apparent that reduction in 
type size from 10 point to 6 point, even though printed line for 
line which results in proportional reduction in line length, tends 
definitely to slow down speed of reading. 

The results for test group II indicate that there is no marked 


5 Students once exposed to these tests are no longer suitable subjects 
for the type of investigation here reported. See Donald G. Paterson 
and Miles A. Tinker, IV. Effect of Practice on Equivalence of Test 
Forms. J. Appl. Psychol., Vol. 14, No. 3, June, 1930, 211-217. 
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difference in speed of reading 10 point set in 19 pica line lengths 
and 8 point set in 17 pica line lengths. The difference of 0.25 
paragraphs (column 6) is slight and statistically uncertain 
(column 10). For all practical purposes we would conclude that 
it is possible to reduce type size from 10 point to 8 point without 
loss of reading efficiency providing this reduction is accompanied 
by a proportional reduction in line length. This negligible 
difference is in marked contrast to the 5.2 per cent loss in reading 
speed which we found when type size was reduced from 10 point 
to 8 point keeping line length constant at 19 picas. Thus it is 
probable that within definite limits type size may be increased 
or decreased if accompanied by proportional increases or 
decreases in line length without influencing speed of reading. 

As was to be expected, test group III shows no significant 
difference in reading performance since Forms A and B were 
typographically identical. The rédle of such a control group is 
important because results secured from the experimental pro- 
cedures employed in this series of investigations are subject to 
sampling errors. Furthermore, in view of the short time- 
limits used, it is quite likely that differences in motivation and 
even in small details of test administration may upset equiva- 
lence in difficulty in the two test forms. By inserting a control 
group in each experiment it is possible to detect any subtle 
irregularities that might tend to invalidate results. 

Test groups IV and V yield almost identical results. There 
is about a four per cent differential in favor of the standard 10 
point set-up. The differences, however, are not statistically 
certain, although probability points in that direction. This 
lack of any very marked decrease in reading performance is not 
so surprising for group IV where 12 point type was used but 
did seem somewhat striking for group V where 14 point type 
was used. In the latter case there is a marked increase in 
length of line (from 19 picas for the standard 10 point to 27 
picas). This increase in length of line and the increase in type 
size too necessitated the use of a very much larger printing 
space. The outside measurements of the printing area in the 
standard, Form A, were 612” X 8y5” whereas the same measure- 
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ments for Form B (14 pt., 27 pica line length) were 9;4" X 
12;°,”._ This is an area difference of approximately one to two. 
Apparently, size of type may be increased markedly providing a 
proportional increase in line length is introduced simultaneously. 
This finding is significant not only from the viewpoint of the 
printer and advertiser, but also from the standpoint of theo- 
retical psychology in its consideration of perception in reading. 

It is unfortunate that our typographical arrangements were 
not extensive enough to indicate the point where increase in size 
of type significantly slows down reading performance. The 
printing facilities at our disposal precluded the preparation of 
tests printed in type larger than 14 point. Such extension of 
the work should be undertaken in the interests of advertising 
theory and practice. 

From a theoretical point of view, the results obtained in this 
experiment tend to confirm our previous views regarding the 
probability that reduction in legibility of the printed characters 
accompanying reduction in the size of the letters (from 10 point 
to 6 point type) is a factor of importance in retarding speed of 
reading. However, the present results do not confirm our 
previous views regarding the supposed reduction in legibility of 
8 point type as compared with 10 point, both set in 19 pica line 
lengths. When 8 point type is set with 17 pica line length as in 
this experiment, it is read at practically the same rate as 10 
point type set with 19 pica line length. 

This discrepancy in the results with 8 point type raises an 
interesting and important question concerning perception in 
reading. This question has to do with the réle of contextuai 
sequences in providing premonitions of meaning which favor 
rapid reading. It would seem as though the maintenance of 
the spatial relationships between the words in successive lines 
of print which is accomplished by the line for line arrangement 
irrespective of increase in size of type permits equally efficient 
reading performance to take place with 8 and 10 point type® and 
6 Since 9 point type is intermediate in size, it would seem reasonable 


to assume that the findings for 8 and 10 point type would also hold for 
9 point. 
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possibly with larger sizes. This emphasizes the importance of 
sentence arrangements which will allow a maximum utilization 
of vertical cues favoring premonitions of meanings. 


SUMMARY AND CONCLUSIONS 


1. In continuing previous work of the writers on size of type 
and length of line, the present experiment varied both factors 
simultaneously. This was accomplished by printing the varia- 
tions line for line using 10 point type with a 19 pica line length 
as a standard. The Chapman-Cook Speed of Reading Tests 
were printed in 6, 8, 10, 12, and 14 point type with line lengths of 
16, 17, 19, 23, and 27 picas respectively. There were 400 college 
freshmen used in the experiment, none of whom had previously 
taken these tests. 

2. The text printed in 6 point type with 16 pica line length 
was read more slowly than the standard text printed in 10 point 
type with 19 pica line length. The difference of 1.12 para- 
graphs means that the standard text was read 7.4 per cent more 
rapidly. 

3. The text printed in 8 point type with 17 pica line length 
was read at approximately the same rate as the standard text. 

4. Texts printed in 12 point type with 23 pica line length and 
in 14 point type with 27 pica line length were read at a slightly 
slower rate than the standard text. 

5. The results obtained in this experiment seem to justify the 
conclusion that line for line arrangements varying from a 
standard text printed in 10 point with an optimal line length of 
19 picas yield equally efficient reading performance for 8 and 10 
point type, and possibly for larger sizes. The evidence shows 
that 6 point type with line length reduced as stated is read at a 
significantly slower rate. 

6. The experiment yields evidence that, within certain limits, 
neither size of type nor line length as single variables can be 
relied upon in determining optimal typographical arrangements. 
Both factors (and perhaps others as well) work hand in hand 
and must be properly balanced to produce a printed page which 
will promote a maximum reading rate. 

















THE RELIABILITY OF THE LINCOLN HOLLOW 
SQUARE FORM BOARD, AND A COMPARISON OF 
HOLLOW SQUARE SCORES WITH STANFORD BINET 
MENTAL AGES 


EDWARD A. LINCOLN 


Harvard University 


When the original description of the Lincoln Hollow Square 
Form Board was published! there were not at hand sufficient 
data for studying the reliability of the board. Out of about 500 
reports of cases sent in to the writer, 139 were in such form as to 
be useful for a reliability study. For many individuals, the 
Stanford Binet mental ages were reported along with the Hollow 
Square scores, and thus data were provided for an examination 
of the relationship between the performances on the two tests. 

The Hollow Square test has eight parts or problems, each of 
which is timed separately. It was therefore easy to study the 
reliability of this test by the split item method, using the total 
time on the odd numbered problems for one variable, and the 
total time on the even numbered problems for the other, and 
correcting the obtained coefficient by the Spearman-Brown 
formula. Since the number of cases was small, it was not pos- 
sible to study the reliability of the test at different chronolog- 
ical ages. The reliability coefficient for the whole group was 
.952 + .007, which is higher, of course, than that which would be 
obtained in any single age group. The mean chronological age 
of the 139 cases was 108.7 months, with a standard deviation 
of 33.8 months. The mean total time for the group was 235.6 


1 Dearborn, W. F., A Series of Form Board and Performance Tests of 
Intelligence Tests. Harvard Monographsin Education, No. 4. Gradu- 
ate School of Education, Harvard University, Cambridge, Mass. 
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seconds, with a standard deviation of 93.9 seconds. These 
figures will be useful if further reliability studies are made on 
groups which have different variabilities. 





TABLE 1 
Correlations in different chronological age groups between the Stanford 
Binet mental ages and hollow square scores 



































CHRONO- MENTAL AGE IN MONTHS TIME IN SECONDS 
LOGICAL r, M.A. Tm8 N 
—— Mean 8.D. Mean 8.D. 
9 .53 + .07 94.3 18.6 208 .4 79.6 44 
8 .60 + .05 85.6 17.4 254.7 78.0 69 
7 .58 + .06 80.2 16.8 262.7 70.7 60 
6 .25 + .09 70.3 12.2 306.9 65.9 52 
5 .49 + .08 60.8 10.6 326.8 51.1 31 
4 .60 + .09 48.5 8.5 352.3 46.5 26 
All .64 + .02 76.9 20.4 275.8 81.9 282 g 
TABLE 2 


Differences between the Stanford Binet mental ages and performance ages 
on the Lincoln hollow square 


Difference in months 






































CHRONO- elale = 

eanmeen I t 3 3 ry ; ‘ i J ¢ N MEDIAN Q, Q, 
9 7| 4) 5 3} 5) 3) 3) 3) 1) 2 36 18.3 7.5 30.0 
8 12/11) 9} 6 6 5) 9 3] 1) 3} 1 66 15.8 7.0 30.3 
7 11/11)12) 7| 6) 5) 4 1 57 12.7 6.5 23.5 
6 12} 7) 4/10) 3} 4 5) 4) 1) 1 1 52 16.5 5.7 28.8 
5 6; 9} 7] 4 1) 2) 1) 1 31 10.4 6.0 18.4 
4 6} 5) 8} 1) 3} 2) 1 26 11.3 5.5 17.5 
3 6} 4,4 1,1) 1 17 8.1 3.6 13.4 
2 3} 1) 0} 1) O11 6 5.0 2.5 17.5 
All (63/52 49/33 25/23) 23) 12) 3} 6 2) 2901 13.1 5.9 24.3 



































The comparison of Hollow Square scores with Stanford Binet 
mental ages was first made by use of correlation coefficients. 
Table 1 shows the obtained coefficients for chronological ages 4 
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to 9, inclusive, together with other important data covering the 
groups. It will be noted that the relationship is not a close one, 
even in the group composed of all ages combined. The indica- 
tion is that a coefficient of about .50 represents the relationship 
in any single chronological age group. 

This relationship was also studied in another way. By refer- 
ence to the standards,’ the time scores on the Hollow Square were 
transmuted to “performance ages,’’ and the latter were com- 
pared with the obtained mental ages. Table II shows the dis- 
tributions of differences, taken without regard to direction, 
between these two ages. Here again the evidence is substantial 
that the relationship is not close. Except in ages two and three, 
where the numbers of cases are too small to make the results 
significant, the median difference is practically a year, at least. 
In only about a quarter of the cases are the differences small 
enough to be disregarded. It is very clear from these figures 
that the Hollow Square is measuring something substantially 
different from the ability or abilities measured by the Stanford 
Binet scale. This is, of course, a common finding in regard 
to the relationship between scores on the Stanford Binet scale 
and performance or form board tests. 


SUMMARY 


1. A reliability coefficient of .952+.007 was found for the 
Lincoln Hollow Square Form Board using a group with rather 
large variability. 

2. Like other performance tests, the Hollow Square does not 
give scores closely related to Stanford Binet mental ages, the 
coefficients averaging around .50 in separate chronological age 
groups. 


? Revised standards were published in the Journal of Applied Psychol- 
ogy, Vol. XI, No. 4, August, 1927, p. 264. 











MOTION STUDY TABLES FOR CLERICAL OPERATORS 


HERBERT W. ROGERS 
Lafayette College 


Poffenberger’s recent book! brought to this author’s attention 
the fact that no detailed reports of the results obtained by 
motion study have appeared in the psychological literature 
since the early work of Gilbreth. 

Twelve years ago four motion study tables were made for 
clerical operators at a mail order concern, the Charles William 
Stores in Brooklyn, N. Y. Results of the operations on two of 
these tables are at hand. Unfortunately photographs of these 
two tables are not available; hence they have been sketched 
from memory. 

Since the concern was not ready to meet the necessary ex- 
penditure no motion pictures for the accurate study of the 
motions of the operators were taken at old or new tables. The 
motions were, therefore, but crudely observed. The tables were 
designed so that the materials for work would be placed con- 
veniently. They were made so that the worker could either 
sit or stand and at once be at the same relative position in 
respect to the table. The tables were made for specific workers. 
It would be possible, however, by meaus of a sliding groove in 
the legs of the tables and chairs, to make them easily adjustable 
for any girl. 

Table 4 was made for the work of enclosing letters in en- 
velopes. 

The work to be performed on table 4 was simply enclosing 
letters. Material to be manipylated, a letter with appended 
envelope, was placed in the receptacle labelled “A.” This had 


1 Applied Psychology, Appleton, 1928. 
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a free sliding bottom to which was attached a spring so that the 
letter to be taken was always just a little above the level of the 
table. Receptacle “‘B,’’ for the letters enclosed in envelopes, 
also had a spring bottom so that the envelopes would rest in an 
orderly manner and not topple over. The rear of this box 
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Fig. 1. Tasue 4 ror Envetorina LEtTrers 


A, to hold letters; B, to hold enveloped Ic ters; C, to hold paper clips 
taken from material. (B has spring as shown in section of A.) One- 
half-inch elevation to grip heels. 


was removed so that a hand could fit in, on top and bottom, 
to lift out the column of envelopes. Box “C” was for clips 
taken from the letters. 

The following table shows the results of the operation on this 
table: 
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Motion Study Table No. 4 























ENCLOSURES PER 8} HOUR DAY 
WEEK ENDING 
L M 
(8 weeks) Nov. 4 480 502 
(3 weeks) *. 2. 912 1043 
Dec. 2 9007; 955 ° 
= 9 998 . 
ee 1009 ° 
. 2 1347) . 
“99 1322 1134) 
Jan. 6 1363 1280 
«43 1492( 1448 | 1580) 1480 
7. 1425 1717 
27 1546 1690 
Feb. 3 1343 1956 
a 10 1357 1884 
7 ae 1391? 1319 | 1643) 1848 
*. ~~ 1632) 
Mar. 3 1212 pom 





* Absent for sickness. 


“L” and ““M” represent two operators at this work. The 
numbers in the table represent the daily average of two sub- 
jects for each indicated week. Figures italicized indicate 
work on the motion study table and the figures not italicized 
indicate work on the common table. 

When the investigtor went to work previous records of out- 
put were at hand. These appear in the first row of the table. 
Things were going very easily in this department and no in- 
centive for a fair day’s work was provided. Starting with the 
week of November 6, a bonus system was instituted. Each 
girl whose output was above the average received, in addition 
to her daily wage, a percentage of her wage equal to the per- 
centage above average of her output for that day. For in- 
stance, if the output was as follows: 


A. 150 +50% 
B. 100 00 
Cc. 50 —50% 
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A’s output was 50 per cent above the average; therefore if she 
earned $7 a week or $1.16 a day, she received $.58 extra this 
day. The table shows the effects of such a system of reward 
for superior accomplishment. In three weeks output was 
doubled. This sort of a bonus is thought to be superior to most 
other means of paying a bonus. It is immediate in that the re- 
sults of the previous day’s work are posted the following morning 
with the bonus figured. It lacks the drawback of most bonus 
systems in that in most instances one guesses at a standard of 
accomplishment, (sometimes after a time study, on subjects 
who due to lack of a reward are not striving as they might) and 
pays the bonus to all who exceed that standard. By our 
method the standard is set each day by the workers. This 
is an excellent means of finding out what the standard should be. 
When such a bonus scheme is in operation, however, the time 
shortly approaches when the variability of the group, which is 
constantly decreasing, comes to a point where the actual 
amount of bonus paid is so slight that its operation ceases to 
be much of an incentive. At this point it is evident that 
production, for existing conditions, is about at a maximum and 
it is then necessary to set a fixed standard and to pay a bonus 
to all who exceed this. 

It will be noticed that each of the girls, “L’’ and “M,” 
alternated periods on the motion study table with the periods on 
the old type of table and that these periods seem to be suffi- 
ciently long to demonstrate their value. The results seem to 
show very definitely that more work is accomplished on the 
motion study table than on the old type table. Each girl was 
asked which table she preferred to use and each said the 
motion study table. 

At the common type of table “L”’ had an average output of 
1319 enclosures per day. She received $7 a week or $1.16 a 
day. The cost per enclosure was $.00088. At the motion 
study table she averaged 1416 enclosures per day; $.00082 
per enclosure; an improvement of 97 a day or a saving of 
$.085 a day or $.51 a week. At the common type of table 
“M”’ had an average of 1480 enclosures a day. As she received 
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$8 a week or $1.33 a day, the cost per enclosure was $.00090. 
At the motion study table she averaged 1848 enclosures per 
day ($.00072 per enclosure) an improvement of 368 a day or a 
saving of $.3307 a day or $1.98 a week. 

The cost of the sample table was $13.50. The estimated cost 
of 3 more tables was $11 each. These prices were much too 
high. The reason for this being that the boss carpenter thought 
plain tables would be just as good; could see no good reason why 
directions for construction had to be so specific; thought that 
they were too high from the floor, etc. He was most unwilling 
to make them. ‘“L” will then pay for a table in 22 weeks and 
“Ni’’ will pay for her’s in 54 weeks. The two tables would pay 
for themselves in 14 weeks and beginning with the 15th week 
there would be a saving of $2.49 per week or 17 per cent on these 
two girls. 

If one wishes to be precise then, to this saving one must add 
the floor space saved; the expense of employing and maintaining 
the girls who would be eliminated by the increased output of the 
others. There were 16 girls in this division, with motion study 
tables for all this number would be reduced to 13; the cost of 
welfare work, etc., money lost by absences, etc., would prob- 
ably raise the saving at least 10 per cent which makes the ulti- 
mate saving about 27 per cent. 

Motion Study Table 1 was made for ‘“‘mail openers,” this 
work consisted of opening letters and inspecting remittances. 

Incoming mail was put through a machine which slit open the 
top of the envelope. ‘‘A” wasa slide on which were placed the 
envelopes which had the tops slit. They slid down so that 
there was always an envelope at the end of the slide in a 
position to be grasped easily. The contents of the envelope 
were removed to the flat space of the table and the envelope 
thrown in box ‘‘F.” The letter was stamped, with the rubber 
stamp at “C,’”’ the money counted and a notation made, with 
pencil, of the kind of money enclosed; such as silver, bills, 
check, money order, or stamps, in a space provided by the 
stamp. If the money was in specie, it was put in an envelope 
taken from ‘‘E,’’ which was inclined at an angle of 45 degrees. 
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When finished with the order, the operator threw it into “B”’ 


which had a floor set with a spring so that the letters would 
remain in an orderly pile. 

The work in this department was figured on an hourly basis 
for it was seldom that there were more than 4 to 6 hours work 
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Fia. 2. TABLE 1 ror Marit OPENERS 


A, envelopes, cut open at top; B, orders taken from envelopes; C, 
rubber stamp; D, pins; Z, money envelopes; F, basket for waste en- 
velopes. 


per day for an employee. These girls appeared an hour and a 
half earlier in the morning than any other group in order that 
the mail could be opened and the work ready for the next de- 
partment. The short day, on this kind of work, was because 
all the mail had to be opened as near 11 a.m. as possible for 
proper routing to other departments. 
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October 2. 
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Motion Study Table No. 1 


The same variety of bonus was paid here as in the enclosing 
department. This bonus started on the week beginning 


The following table shows the results which were obtained 
from the operations at this table: 





























LETTERS PER HOUR 
WEEK ENDING 
G N 

(2 weeks) Sept. 30 39 27 
Oct. 7 45 30 
= 14 49 32 
a 21 46 30 
“ 28 49 29 

Nov. 4 49 49 31 30 
7 the 61 28 
“3 18 50 30 
“ 95 52) 31 
Dec. 2 43 35 
™ 9 40 89 
= ae 43 88 
~) ae 44 89 

“« 39 43 42 KM 89 
Jan. 6 43 40 
™ 13 42 89 
” 20 41 41 
“ 27 48 30 
Feb. 3 61 31 
10 61 29 
5 17 53 31 

“ oA 54 52 39 31 
Mar. 3 52 30 
7: oe 61 33 
= ae 53 33 

At the common type of table “G’’ had an average output of 


42 per hour and at the motion study table an output of 52 
per hour. This was a saving of 24 per cent. 


At the common 
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type of table ‘“N”’ had an average output of 31 per hour and at 
the motion study table an output of 39 per hour. This was a 
saving of 26 per cent. To these savings may be added a 10 
per cent saving as with the motion study table for envelopers 
which gives us an average saving of 35 per cent. 

<stimated cost of more tables such as this was $16. Each 
girl received $8 a week. If we figure the working day, on this 
kind of work, at 5 hours, then the operators received $4.71 a 
week. Since they averaged a saving of 25 per cent or $1.18 
each per week, two new tables would pay for themselves in 
14 weeks. Adding to this the overhead saved, 10 per cent, 
the tables would pay for themselves in 10 weeks and thereafter 
there would be a saving of $1.65 on $4.71 a week. The $4.71 
is the weekly wage for a five hour day on this kind of work. 

From the foregoing it appears that this crude variety of 
motion study results in a considerable saving. 











A NOTE CONCERNING RHYTHM TESTS IN POETRY 
AND IN MUSIC 


MARION HAMMOND 
San Diego State College 


The purpose of this study was to ascertain the degree of rela- 
tionship that exists between an individual’s sense of rhythm in 
poetry and his sense of rhythm in music as measured by the 
Logasa-McCoy-Wright Tests for the Appreciation of Literature 
(Test 6) and Part 6 (Rhythm) of the Seashore Tests of Musical 
Accomplishment. 

The data were assembled in two classes of Educational Meas- 
urement in San Diego State College during the fall semester of 
1929-1930. The two series of scores are summarized in table 1. 























TABLE 1 
N |RANGE MEAN | c C.V. r 
Logasa-Wright......| 84) 0-8 | 4.35 +.12| 1.63) 37.64 
Seashore............| 84/34-96) 73.19 + .79|10.70) 14.62) .18 +.11 (84) 








The mean for the distribution of scores of the poetry rhythm 
test is 4.35 +.12 as compared with 4.9, the norm for college 
juniors. The mean of the music rhythm test is 73.19 +.79 
as compared with 74.5, the norm for adults. 

The coefficient of correlation is .18. While the correlation is 
positive it is not large enough to be at all significant. The low _ 
correlation leads to two possible conclusions; either the sense of 
rhythm in poetry and the sense of rhythm in music are entirely 
independent of each other; or, one or both of the tests used are 
not valid, that is they do not measure that which they purport 
to measure. 

To the writer the nature of the two tests seems to indicate 
that the validity of the Seashore test is much higher than the 
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validity of the Logasa-McCoy-Wright test, and that the prob- 
able lack of validity of the Logasa-McCoy-Wright test is one of 
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THE LANGUAGE DIFFICULTY OF SPANISH- 
AMERICAN CHILDREN 


B. F. HAUGHT 


University of New Mezico 


INTRODUCTION 


Teachers have found that Spanish-Americans do school work 
that is very much inferior to that done by Anglo-Americans. 
When the teachers are asked why this condition exists, they 
usually attribute it to an inability to use and understand the 
English language. When intelligence tests are administered to 
both groups, the children of Spanish descent fall considerably 
below the standards obtained by those of Anglo descent. There 
is an inclination to assume that this does not mean an inferiority, 
but a language difficulty encountered in taking the tests. 


THE PROBLEM 


* The purpose of this study is to find some objective evidence 
that such a language difficulty does or does not exist. It seems 
reasonable to assume that a language handicap encountered in 
taking an intelligence test should decrease as the children 
become older, progress through the grades, and thus become 
better acquainted with the English language. This should be 
the case especially when the children are in schools where 
English is used altogether in the classes. If this handicap does 
decrease with age, the intelligence quotients should increase 
accordingly and approach that of the Anglo children. 

This study compares the intelligence quotients with chrono- 
logical ages. All the Spanish children from four school systems 
were selected. They range in ages from seven to nineteen, and 
in grades from one to twelve. 
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LANGUAGE DIFFICULTY OF CHILDREN 


THE METHOD 


The Pintner-Cunningham Mental Test was used in grades 
1 to 3; the National Intelligence Tests in grades 4 to 7; and the 
Terman Group Tests of Mental Ability in grades 8 to 12. 
Pupils in grades 7 to 12 whose mentality was too low to be 


TABLE 1 


Showing the distribution of subjects on the basis of intelligence quotients 
and chronological ages. Circles through which the line passes represent 
the means of the intelligence quotients for the successive ages 
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measured by the Terman Group Tests of Mental Ability were 
given the National Intelligence Tests. Pupils in grades 4 to 7 
whose mentality was too high to be measured by the National 
Intelligence Tests were given the Terman Group Tests of 
Mental Ability, and those whose mentality was too low were 
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given the Pintner-Cunningham Primary Mental Test. Some 
children in grades 1 to 3 were found to have a higher mental 
age than could be measured by the Pintner-Cunningham 
Primary Mental Test. These were given the National Intelli- 
gence Tests. 

The tests were scored and the raw scores converted into intel- 
ligence quotients. The correlation between intelligence quo- 
tients and chronological ages was found statistically and is also 
shown graphically. 

Table I presents no evidence that intelligence quotients in- 
crease with age and school attendance. On the whole there is a 
slight decrease, due mostly to a sudden drop at about ten years 
of age. This sudden drop is difficult to understand. It may be 
due to some factor of selection that came from combining the 
pupils from several schools. It is too high to mark the divid- 
ing line between the use of the Pintner-Cunningham and the 
National Intelligence Tests and too low to mark the transition 
from the National Intelligence Tests to the Terman Group Tests. 

The general appearance of the scatter-diagram indicates a 
negative correlation between chronological ages and intelli- 
gence quotients. The statistical correlation (Product-Moment 
method) is —.013. This is practically zero, which one would 
expect if intelligence quotients remain constant. 


CONCLUSIONS 


1. Intelligence quotients of Spanish children as revealed in 
this study do not increase with chronological age, but there is a 
slight tendency for them to decrease. This conclusion assumes 
that no selective factor is involved, and it is likely that selection 
would operate to increase rather than decrease the intelligence 
quotients. 

2. There is a sudden drop in intelligence quotients at about 
ten years of age. 

3. Since the older children are handicapped as much as the 
younger, there seems to be no justification for assigning the 
difficuty to inability to use or understand English. 
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4. Until the existence of a language handicap on the part of 
Spanish children is demonstrated by properly controlled experi- 
ments, it seems safer to avoid using the concept as an explana- 
tory principle in educational problems. 

5. The average Spanish child has an intelligence quotient of 
79 as compared with 100 for the average Anglo child. 

6. There are some Spanish children as bright as the very 
superior Anglo children. 











PERSONALITY TRAINING AND THE CHANGING 
EMPHASIS IN THE LIBERAL ARTS COLLEGE 


G. H. ESTABROOKS 
Colgate University 


At the present day, the liberal arts college is subject to a 
great deal of criticism from various sources. Needless to say, 
much, perhaps indeed the majority of this criticism is uncalled- 
for and quite beside the point. Someone has said that there are 
more tinkers than thinkers in higher education. While we 
admit the fundamental justice of this statement, we can not 
close our eyes to the wide-spread dissension which seems to exist 
concerning the four-year liberal arts college. 

The protests against this institution are assuming various 
and interesting forms. Perhaps the most remarkable of these 
is the Junior College, which is literally threatening the life of 
the four-year institution in some of the Western states. There 
can be no doubt but that the movement will become more 
general and widespread in the near future. 

The semi-professionalizing of the liberal arts course is another 
protest; while the interesting and significant experiments at 
Harvard and Swarthmore, seeking as they do to approximate 
the Oxford ideal, represent perhaps the most outstanding modi- 
fication taking place within this type of college itself. 

The purpose of this paper, however, is to concentrate atten- 
* tion upon another phase of remodification, the need for which 
has been brought clearly home to the writer through his asso- 
ciation with personnel and vocational guidance problems in his 
own institution. 

It is now merely a truism for one to assert that the purpose of 
the liberal arts college is preparation for life. Just what ferm 


96 


pada Mas Be 25a 





PERSONALITY TRAINING 97 


this preparation should take gives ample scope for many pages 
of argument. It would appear, however, that in one particular 
field at least, we could make a plea for revision of aims and 
methods which might secure a reasonable uniformity of opinion. 
More of this later. 

Without doubt, Oxford in times past gave excellent prepara- 
tion for life within the British Empire. One has merely to con- 
sider the great number of Oxford graduates who entered the 
political life of their country in one field or another to realize 
that this institution with its aristocratic back-ground rendered 
eminent service to the aristocracy which it served. 

Similarly, the liberal arts college in America fifty years back 
undoubtedly gave excellent training along those lines for which 
it had been evolved. Comparatively few of its graduates 
entered the business and industrial life of the country The 
preparation and outlook which it gave for law and medicine 
teaching and the ministry were excellent in every respect. 

Now, however, we find an entirely different state of affairs. 
For instance, 70 to 75 per cent of the graduates from Colgate 
University will, on the completion of their four-year course, 
immediately enter the business and industrial world. This 
percentage is probably high for the institutions of the country as 
a whole. It does however represent a very definite and em- 
phatic shift of emphasis. The writer is Director of Placement 
and Vocational Guidance at Colgate University and is also 
intimately connected with personnel work at that institution. 
Every spring he sees the usual influx of high-grade business 
firms combing the Senior Class in search of possible exeeutive 
timber. 

He is also brought face to face with this situation,—a situa- 
tion which is peculiar indeed when we stop to consider that a 
college is an institution of learning. These business firms are 
frankly,—one might almost say, blatantly—uninterested in the 
academic record of the student. Further, they have only a 
passing interest in the subject of the student’s major. Latin, 
Mathematics or Sociology are all one, practically speaking, in 
so far as their preference of the individual student is concerned. 
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What these firms seek frankly and openly is that hazy entity 
known as personality. 

They want leaders, men capable of sound and reasoned judg- 
ment on business matters, men who will give their loyalty with- 
out question or quibble to the employing firm, men who are 
aggressive and have a super-abundance of dynamic energy. To 
be sure, scholastic ability will not count against the prospective 
employee, neither will a major in economics—provided that first 
great requisite of personality be present. On the other hand 
the senior may have made Phi Beta Kappa in his junior year 
and have a straight A record in economics, only to be quietly 
passed by in favor of a student with a low C record and a major 
in geology plus a promising personality. 

Now, this is all very disconcerting to the specialist in voca- 
tional guidance at an orthodox liberal arts institution. In fact, 
in so far as that large group of students is concerned who will 
enter industry, his time and efforts are liable to be largely 
wasted. He can, to be sure, advise this course or that course, 
this professor or that professor. All the time, however, he is 
painfully aware that his advice is of comparatively little value; 
for the real secret of success lies in the development of those 
personality traits which no professor or no course of study can 
develop. 

This being the case, the writer would like to stress the need 
for increased attention to personality development within the 
institutions of liberal education. The population of our arts 
colleges has increased tremendously during the last decade, and 
continues to increase, although at a somewhat slower rate. 
We no longer serve the selected few of Oxford or of the older 
American institution. Our scope has broadened, our field of 
service has broadened; our methods of attack must be altered to 
meet this increasing responsibility. Our colleges must prepare 
for life in a democracy and suit this preparation to democratic 
demands. 

Possibly the most important, although by no means the only 
fundamental modification in our line of attack must be the 
development of character and the correction of personality diffi- 
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culties. The writer does not wish to overstress this point. He 
certainly has no intention of claiming that the liberal arts 
college should become purely or even to a large extent an insti- 
tution for the development of those traits of personality and 
character which lead to happiness in life and success in the 
economic sphere. He would simply point out that whereas 
possibly a majority of liberal arts graduates at the present time 
are entering business, and whereas business success depends so 
greatly on personality and to such a relatively small extent on 
scholastic eminence or on subjects studied, that the college is 
simply shirking its responsibilities if it does not at least attempt 
to furnish the student with the preparation necessary. 

Guidance along these lines is essentially a matter for the 
expert. It demands an intimate knowledge of those personality 
traits required by industry and it also calls for a close acquaint- 
ance with psychology, especially with that broad field now 
included under the hazy concept of mental hygiene. 

The writer anticipates that this particular college department, 
if we may call it such, will rapidly develop in the near future to 
be one of the most important phases of the college teaching staff. 
It is, if you will, vocational guidance, but with a new slant. It 
resembles personnel work, but is widely different from the usual 
idea of that term. Indeed, this particular type of service to the 
student body seems to the writer to differ quite markedly from 
any now rendered to the college population on a systematic 
basis. Such a service must, however, be one of the outstanding 
features in that modified liberal arts institution which will be 
the result of our present processes of change and evolution. 
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The results of a recent survey made by the Education Division of the 
National Safety Council show that safety education has become gen- 
erally accepted as an important subject in the elementary schools. 
Eighty-six per cent of the school systems replying to a questionnaire 
teach safety in the elementary schools while only 56 per cent teach it in 
the secondary schools. In 386 cities safety is taught as a separate sub- 
ject and in 760 cities it is taught as an extra-curricular subject. Other 


interesting facts are set forth in the tabulated results of the question-_ 


naire and show a growing interest in the importance of safety teaching. 
Further information may be obtained from the Education Division, 
National Safety Council, 1 Park Avenue, New York City. 


‘Individuality Through Guidance”’ will be the keynote of the Eleventh 
Annual Ohio State Educational Conference which will be held at Colum- 
bus, April 9, 10, 11, 1931. Among the more than one hundred speakers 
scheduled to take part in the program will be Charles Davila, Ambassa- 
dor from Chili; Michael West, Principal of Teachers College, Dacca, In- 
dia; and Newton D. Baker. An attendance of 6,000 is anticipated, with 
thirty-six sectional divisions represented. To the readers of this Jour- 
NAL the following sections will certainly be of much interest: adult edu- 
cation, clinical psychology, guidance counselors, educational and in- 
telligence tests, industrial and vocational education and special edu- 
cation. 


The World Book Company is publishing a new test by Otis and Or- 
leans, Standard Graduation Examination, which is to be used as a final 
examination in all subjects for pupils completing the elementary school. 
The test consists of questions covering ten different subjects: spelling, 
reading, vocabulary, arithmetic computation, arithmetic reasoning, 
grammar, language usage, literature, history and geography. A new 
form will be published each year and distributed just before the close 
of schools only on order from school administrators or authorized agents. 
The authors of this examination claim for it many advantages over the 
traditional-type final examination. It requires much less time to give 
and mark; it contains subject matter applicable to all parts of the coun- 
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try; it is entirely objective. Orders must be placed by May 1, 1931. 
Price per package of 25 copies, $1.25. 


The Office of Education, Department of the Interior, announces the 
publication of a bibliography of 3,065 investigations by 317 research 
agencies covering the school year 1928-1929. It gives information on 217 
Doctors’ theses and 1,209 Masters’ theses. This bibliography is a con- 
tinuation of work done by Dr. Walter 8. Munroe, University of Illinois, 
from 1917 to 1927. Copies of the bibliography may be obtained from the. 
Superintendent of Documents at 45 cents each. 


The Ohio Academy of Science will hold its forty-first annual meeting 
on April 2, 3, and 4 at Miami University, Oxford. A cordial invitation 
has been extended to both the Indiana and the Kentucky Academies to 
meet with the Ohio Academy at this time and place. In general the 
program will consist of a field trip or two on Thursday afternoon, April 
2, to points of interest in the immediate vicinity of Oxford followed that 
evening by an informal address with discussion and a good social time. 
On Friday morning there will be a general session of the three Academies 
at which the presidents, or persons selected by them, will make 30- 
minute addresses following which the Academies will break up into 
sectional meetings. These sectional meetings will continue through the 
afternoon. On Friday evening the annual dinner will take place at 
which many interesting things always occur—speeches, music, delightful 
social hour, etc. Saturday will be given over largely to sectional meet- 
ings possibly with another field trip for those who wish to go. This 
meeting is unusual and is sure to be of great interest. 


Dr. Ross O. Runnels, Director of Research for the schools of Maple- 
wood and South Orange, N. J., has published recently a table of equiva- 
dent scores and mental ages for five widely used intelligence tests: 
National, Haggerty, Otis Advanced, Terman Group, and Otis Self- 
Administering. Comparability of norms is becoming a matter of major 
importance as testing programs grow. This manual, Test Method Helps, 
No. 2, can be secured from the World Book Company; the price, 10 cents. 


According to a statistical study just completed by Albert W. Whitney, 
ase ciate general manager of the National Bureau of Casualty and Surety 
Underwriters of New York, it has been found that the number of adult 
accidental fatalities has been increasing each year while that for chil- 
dren has steadily decreased. School teachers, policemen assigned to 
traffic duty near schools and those who are active in safety work are 
saving the lives of 6,000 children a year and preventing the injury of 
many thousands more. “Similar reductions in the fatality rate among 
adults could undoubtedly be effected if the same means of educating 
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older people were available,’’ says Mr. Whitney. ‘‘This year the num- 
ber of fatalities caused by accidents will probably reach 100,000, the 
greatest single cause of dependency and destitution.”’ 


Announcements have been received of the First International Congress 
of Religious Psychology to be held in Vienna, May 25-30, 1931. Those 
becoming members by paying the annual fee of $3.00 will receive the 
Quarterly ‘‘Zeitschrift fur Religions-psychologie’’ and all reports and 
announcements concerning the meetings. Those interested may com- 
municate with Professor Karl Beth, Wien VII, Zitterhofergasse 8, 
Austria. 


At a dinner held on January 14, arranged through the codperation 
of The American Woman’s Association and The National Committee 
for Mental Hygiene, the new General Director of the National Com- 
mittee, Dr. C. M. Hincks, made his first public address. Other speakers 
included Dr. Marion E. Kenworthy, psychiatrist for the Child Guidance 
Institute; Dr. Arthur R. Ruggles, superintendent and psychiatrist of 
the Butler Hospital in Providence, R. I.; and Mr. Clifford Beers. 
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Cuarues W. Sr. Joun. Educational Achievement in Relation to Intelli- 
gence. Harvard Studies in Education, Harvard University Press, 
Cambridge, Mass., 1930. 219 pp. $3.50. 

The title of the present study is qualified by the author as ‘““Educa- 
tional Achievement in Relation to Intelligence as Shown by Teachers’ 
Marks, Promotions and Scores in Standard Tests in Certain Elementary 
Grades.’’ The author very carefully avoids the assumption that he is 
measuring the relation between intelligence and all the outcomes of 
education. The study comprises a considerable body of original ex- 
perimental work with approximately a thousand school children in 
the lowest six grades over a period of four years. In addition there 
is a review of a number of previous studies carried out in the same 
field. The experimental work done here seems to have been undertaken 
with more thoroughness than most previous studies but the general 
results are much the same. Correlation techniques are used with the 
general finding that the highest correlations are observed between scores 
in standard tests and intelligence. Even here, though, the author is at 
pains to point out that there are other factors determining school success 
which, in their aggregate effect, must be considered fully as important 
as the single one of intelligence. Sex differences in securing school 
marks and promotions are in favor of girls, although on standardized 
tests, correlations show approximately the same relation between 
achievement and intelligence for both sexes. Some sidelines of investi- 
gation, e.g., ‘‘repeaters,’’ offer added interest to the reader. A few case 
studies of exceptional children and emphasis to the writer’s warnings 
that intelligence is not the sole factor in determining school success. 
The study is cautious and the author is wary of drawing any sweeping 
conclusions. For the ‘‘amateur’’ reader in this field the author has 
included some explanations of techniques which the more experienced 
reader will hasten past. Chapters are well summarized. 

Stuart M. Sroxe, 
Ohio University. 


Morpecal Ezexiev. Methods of Correlation Analysis. John Wiley and 
Sons, Inc., New York, 1930. xiv + 427 pp. 

This volume is not a book on general statistics, but rather a presenta- 

tion of methods and techniques of studying the relations between vari- 
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ables—a presentation of analysis by means of various correlational pro- 
cedures. It is not a mathematical presentation of the subject and does 
not present the proof of any of the theorems presented, except in the 
appendix. We find it primarily a book in which are outlined practical 
procedures for the solution of problems, and as such, it is one that could 
be used profitably by almost all statisticians. The style of writing is 
sufficiently clear that an individual, even with rather limited statistical 
training, say one or two courses, can follow the techniques and explana- 
tions quite readily. 

One factor which does much to make the book easy to read is the exten- 
sive use of examples which not only illustrate the application of some 
principle, but show how the formulas are applied, step by step, in actual 
problems. Most of the examples are, of course, from the field of agri- 
cultural economics, but the explanations are sufficiently general that 
the methods of analysis may be readily carried over and applied in 
other fields. 

Newer methods and techniques are presented. These include such 
techniques as Ezekiel’s approximation to the curvilinear multiple cor- 
relation, the Doolittle method of solving multiple correlation and regres- 
sion, graphic approximations to curvilinear multiple correlation, the 
recognition of and development of methods of handling joint correlation, 
the studies of reliability of small samples as developed by R. A. Fisher 
and “‘Student,”’ ete. It is one of the aims of the book to present in or- 
ganized form many of the later developments of statistics, otherwise 
available only in articles. 

At the end of each chapter is a bibliography giving references to 
studies in both the theory and application of principles discussed in 
the chapter. 

The book makes an excellent handbook of the statistics of covariation, 
and would probably serve well as a text for a course in correlation. 

Haroitp A. Epaerton, 
Ohio State University. 


D. B. Lucas anv C. E. Benson. Psychology for Advertisers. Harper 
and Brothers, New York, 1930. xv + 351 pp. $3.50. 

Many textbooks of advertising psychology have been either compen- 
diums of experimental results, or books on the mechanics of advertising 
with a little psychology thrown in for good measure. This text falls 
into neither of these classes probably because its authors bring to the 
task a knowledge of practical advertising and of experimental psy- 
chology. In the introduction they say, ‘‘the aim of the book is to pre- 
sent the theoretical, though scientifically supported, psychological 
aspects of advertising. They have succeeded commendably. 

The applications of psychology are pointed out in five aspects of ad- 
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vertising: (1) understanding the customer, (2) advertising appeals, (3) 
constructing the advertisement, (4) choosing the medium, and (5) 
measuring the results of advertising. 

Part one, concerned with the customer, treats in an excellently 
simple, yet thorough, manner the physiological basis of behavior, factors 
in attention and interest, and the native and habitual drives and mo- 
tives. These three chapters afford the student or intelligent advertiser 
with a survey of the pertinent aspects of psychology. 

Part two, on the psychology of appeals, explains the relation of ap- 
peals to human motives and discusses the relative value of different 
types of appeals. This section is particularly well illustrated with 
excellent half-tone reproductions of recent advertisements. 

Part three discusses the layout of the advertisement. Color, type 
face, position, size, illustration and coupons are some of the items 
treated from the point of view of their psychological value. The neces- 
sity for making the appeal and layout, in all their aspects, conform to the 
product so that proper feeling tones are produced, is clearly indicated. 

Part four, selecting a medium, compares the merits of magazines, 
newspapers, direct mailing, etc. The necessity of knowing the sort of 
public the medium serves before deciding on the appeal or layout is 
pointed out. The second of the two chapters in this section discusses 
selling and the salesman from the point of view of an advertising medium. 

Part five, measurement of effectiveness, is the one most closely related 
to the methodology of psychology. Statistical methods and laboratory 
technic are fully described and explained. A separate chapter considers 
the statistical treatment of number of sales and inquiries in measuring 
the effectiveness of an advertisement or advertising campaign. 

In part six individual, sex, age and geographic differences are very 
adequately related to the success of advertising. The last chapter is 
really an essay of “advertising as a comprehensive job of public 
education.” 

This rather extended description of the contents of this book is, I 
believe, justifiable because the text is almost unique. It is sanely writ- 
ten and maintains a careful balance between theory and practice. Un- 
reservedly it is to be recommended as a text for courses in the psychology 
of advertising. 

C. M. Lovurtit, 
Ohio University. 


A. R. Gruurianp, Joun J. B., MorGan anv 8S. N. Stevens. General 
Psychology for Professional Students. D.C. Heath & Co., New York, 
1930. vii + 439 pp. $3.20. 

This simple little textbook ‘‘has been written to fill the specific need 
for a special text for professional students,’’ but to judge from the illus- 
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trative material it has no specific value for any of the fields ordinarily 
thought of as professional. Examples of the application of psychology 
in law, medicine or the Church are incidental if they exist at all. It is 
of somewhat greater value for education, while the bulk of the illustra- 
tive material applies to business, e.g., advertising, selling, personnel, 
etc. The reviewer feels that it does not adequately fill the need. 

From the point of view of general psychology its content is pitched at 
so low a level that it would hardly be acceptable as a college text. The 
structural basis of behavior and simple innate behavior are summarily 
treated, with several statements which if not erroneous are very mis- 
leading. I am tempted to quote some examples. ‘‘Integrative activity 
takes place as a result of some stimulation of a sense organ’’ (p. 62). 
‘The largest component [innate behavior] is the morphological struc- 
ture of the organism’”’ (p. 68). ‘‘The simple reflex consists of a sense 
organ... ., a sensory nerve... ., anda motor fiber... . ” 
(!) (p. 76). 

These quotations have been taken from the second and third chapters 
as illustrative of the loose writing; more such excerpts are to be found in 
later chapters. However, the treatment improves as the book progres- 
ses and reaches its culmination in the chapter on thinking. Thischapter 
seems to the reviewer to be excellent elementary discussion, not con- 
fused with controversial speculations. 

As a textbook this work could hardly be recommended for use with 
college students, even Freshmen, although with some corrections it 
might prove useful at the high school level. 


C. M. Lovurttir, 
Ohio University. 
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